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Abstract: BIOMONITORING OF TRACE METALS BY LICHENS IN HIGH-RISK AREAS OF FRIULI- VENEZIA GIULIA (NE 
ITALY). This study is based on the concentrations of 16 metals in peripheral parts of the thalli of the lichen 
Xanthoria parietina, collected on trees satisfying standard conditions in 155 stations located in the lowlands of 
Friuli-Venezia Giulia (NE Italy), previously selected as potential high-risk areas by Regional Authorities. The 
interpretation of metal concentrations is based upon two maps, showing, for each metal, its distributional 
pattern and the degree of deviation from background (natural) conditions. The latter has been estimated 
through a seven-class scale based on the percentile distributions of several hundreds measurements of metal 
concentrations carried out in foliose lichens throughout Italy during the last ten years, using similar methods. 
The joint occurrences of al! metals in the stations are synthetized by maps based on three indices, an index of 
naturality (indicating the number of metals with concentrations within normal conditions), an index of 
environmental alteration (indicating the number of metals strongly deviating from the norm), and an index of 
potential toxicity (derived from that of alteration, with each metal weighed according to its toxicity). The 
central-southern part of the Province of Udine is the most severely affected by metals in general, while in 
several other stations single metals strongly deviate from normal conditions. These sites are suggested to the 
Regional Authorities as focal points for instrumental monitoring of environmental pollution. The 
introduction includes some basic considerations about epistemological, methodological and terminological 


matters related to the use of biomonitoring techniques. 


Introduzione 


Le tecniche di biomonitoraggio permettono di 
valutare lo stato di alcuni parametri ambientali 
sulla base degli effetti da essi indotti su organismi 
sensibili. Questi si manifestano a due livelli, che 
permettono di distinguere due categorie di 
tecniche: 

a) accumulo di sostanze: tecniche di bioaccumulo, 
che misurano le concentrazioni di sostanze in 
organismi in grado di assorbirle ed accumu- 
larle dall’ambiente; 

b) modificazioni morfologiche, fisiologiche o 
genetiche a livello di organismo, di popolazio- 
ne o di comunita: tecniche di bioindicazione, 
che stimano gli effetti di variazioni ambientali 
su componenti sensibili degli ecosistemi. 

I bioindicatori devono essere sensibili, 1 
bioaccumulatori devono essere tolleranti ai fatto- 
ri indagati; entrambi devono avere presenza 
diffusa, scarsa mobilità e lungo ciclo vitale. Non 
vi sono differenze sostanziali tra tecniche di 
bioindicazione e di bioaccumulo, anche se le 
prime si basano su misure biologiche, le seconde 
su analisi chimiche: entrambe rientrano nella 


definizione del termine «biomonitoraggio» propo- 

sta da Nimis (1999 a,b): «stima delle deviazioni da 

situazioni normali di componenti degli ecosistemi 
reattivi all'inquinamento». 

La frequente affermazione secondo cui le 
tecniche di biomonitoraggio producono dati 
qualitativi, che indicherebbero la qualità dell’a- 
ria, piuttosto che dati quantitativi di inquinamen- 
to, non appare corretta. I termini «qualita 
dell’aria» ed «inquinamento dell’aria», spesso 
utilizzati come sinonimi, coprono concetti molto 
diversi (Nimis 1990, 1991). L’inquinamento, 
espresso in termini di concentrazioni misurate 
strumentalmente, è di facile definizione operazio- 
nale ma il suo monitoraggio, tuttavia, è difficile, 
per i seguenti motivi: 

a) le concentrazioni degli inquinanti in atmosfera 
sono molto variabili nello spazio e nel tempo, il 
che implica studi condotti su base statistica, 
per lunghi periodi, e con reti di punti di misura 
a densita elevata: 

b) gli alti costi degli strumenti ne limitano 
fortemente il numero, per cui i dati strumenta- 
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li hanno spesso uno scarso valore statistico, 
nonostante l'apparente precisione delle singole 
misure; 

c) la strumentazione normalmente utilizzata 
rileva un numero esiguo di sostanze inquinanti. 

Il termine «qualita dell’aria» si riferisce invece 
agli effetti dell’inquinamento su diversi soggetti, 
tra cui l’uomo, altri animali, piante, o oggetti 
inorganici, come i monumenti in pietra. Non esiste 
una misura univoca della qualita dell’aria, e la sua 
definizione operazionale dovrebbe venire affidata 
ad indici numerici basati su un altissimo numero 
di parametri, il che è reso quasi impossibile dalle 
troppo scarse conoscenze sugli effetti di singole 
sostanze inquinanti su uomo, animali, piante, sugli 
effetti sinergici degli inquinanti su diversi organi- 
smi ed il trasferimento degli inquinanti negli 
ecosistemi, e dal fatto che il danno provocato 
dagli inquinanti non sempre dipende da valori 
medi, ma anche da quelli massimi, o dalla durata 
dell’esposizione. 

Queste difficoltà hanno portato alla ricerca di 
indicatori della qualità dell’aria: parametri della 
più diversa natura che si suppongono correlati con 
la qualità dell’aria. In assenza di una definizione 
operazionale del termine qualita dell’aria, gli 
indicatori diventano il solo modo per definirla. 
Cio comporta un ragionamento circolare, inaccet- 
tabile dal punto di vista scientifico (Nimis 1991, 
1999 a,b). 

Le tecniche di biomonitoraggio producono 
dati biologici: misure di biodiversità, di variazioni 
nell’assetto morfologico, fisiologico o genetico 
degli organismi, misure delle concentrazioni di 
sostanze negli organismi. Essi hanno un interesse 
intrinseco, indipendentemente dall’eventuale cor- 
relazione con dati strumentali di inquinamento. Il 
biomonitoraggio non utilizza gli organismi come 
centraline, né fornisce stime di una non meglio 
definita qualita dell’aria: esso misura deviazioni da 
condizioni «normali» di componenti degli ecosi- 
stemi reattivi all’inquinamento, utili per stimare 
gli effetti combinati di più inquinanti sulla 
componente biotica. Il biomonitoraggio non è 
alternativo rispetto a quello strumentale, ma è un 
campo di ricerca autonomo nell’ambito della 
Biologia, che può fornire informazioni importanti 
per il monitoraggio dell’inquinamento, indivi- 
duando possibili zone a rischio, ed ottimizzando 
la localizzazione degli strumenti di misura. 

Questo lavoro presenta 1 risultati di uno studio 
effettuato nel maggio 1997 su commissione della 
Regione Friuli-Venezia Giulia, Direzione Regio- 
nale dell'Ambiente, Servizio della Disciplina e per 


lo Smaltimento dei Rifiuti, mirante al biomonito- 

raggio di metalli in traccia tramite licheni in aree 

contaminate da rilasci incidentali o dolosi di 

sostanze pericolose. I campionamenti sono stati 

eseguiti in 155 stazioni site nella parte meridionale 
della Regione Friuli-Venezia Giulia, per la 

maggior parte comprese nel Piano Regionale di 

Bonifica, approvato dalla Giunta Regionale nel 

giugno 1996. Lo scopo è di aggiornare ed integrare 

le informazioni disponibili nel Piano di Bonifica, 
evidenziando eventuali fenomeni di accumulo 
biologico di metalli in traccia. 

I metalli sono stati scelti sulla base delle 
seguenti considerazioni: 

a) As, Be, Cd, Cr, Hg, Ni, Pb e V, in quanto 
tossici per l’uomo anche in basse concentra- 
ZIONI; 

b) Se, Cu, Te, Ba e Zn, che, pur poco tossici a 
basse concentrazioni, possono divenirlo a 
concentrazioni elevate; 

c) Fe, Al e Mn, poco tossici, ma spesso di 
derivazione terrigena: le concentrazioni di 
questi metalli permettono di stimare il grado 
di contaminazione terrigena (Bargagli 1990, 
1998). 

Rispetto ad analoghi studi sinora svolti in 
Italia, vengono qui introdotte alcune novità 
sostanziali: 

1) Sinora le tecniche di bioaccumulo si 
limitavano ad evidenziare semplici patterns 
geografici ed 1 loro massimi locali (hot spots). 
Oltre alle carte dei patterns geografici di 
ciascun metallo vengono fornite anche delle 
carte che evidenziano 1 livelli di naturalità/ 
alterazione ambientale espressi dalle concentra- 
zioni dei metalli nei licheni. Queste sono basate 
su scale di interpretazione suddivise in sette 
classi, ottenute dall’analisi delle distribuzioni dei 
percentili relativi a numerosi studi sinora svolti 
in Italia (Nimis & Bargagli 1999). Esse 
mostrano la magnitudo di eventuali deviazioni 
da situazioni normali, permettendo una valuta- 
zione in termini di qualità ambientale. 

2) La sintesi dei risultati è stata effettuata sulla 
base di vari indici, calcolati per ciascuna stazione, 
con relativi riporti cartografici: a) indice sintetico 
di naturalità, che indica il numero di metalli con 
concentrazioni nell’ambito di background natura- 
li; b) indice sintetico di alterazione, basato sul 
numero di metalli con concentrazioni fortemente 
devianti da condizioni normali; c) carico totale di 
metalli; d) indice sintetico di tossicità potenziale, 
che indica il rischio-salute potenziale pesando i 
metalli a seconda della tossicità ambientale. 
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Dati e Metodi 
Scelta del bioaccumulatore 


Come bioaccumulatore è stata impiegata 
Xanthoria parietina, un lichene con ampia distri- 
buzione nell’area di studio. La forma foliosa 
favorisce 1 procedimenti di prelievo e di allesti- 
mento dei campioni per le ulteriori fasi di analisi. 
La distribuzione attuale di Xanthoria parietina in 
Europa è la conseguenza di una recente espansio- 
ne dell’areale, influenzata dalla crescente antro- 
pizzazione, soprattutto in zone agricole. Questa 
specie è distribuita dalla Scandinavia alla regione 
mediterranea. In Italia è comune dalla fascia 
planiziale a quella montana, su alberi isolati a 
scorza primariamente eutrofica o secondariamente 
eutrofizzata, in vegetazione di Xanthorion (Bark- 
man 1958, Nimis et al. 1992, Nimis 1993). 
Secondo Hawksworth & Rose (1970), in Inghil- 
terra Xanthoria parietina è piuttosto resistente 
all’inquinamento, tollerando concentrazioni medie 
annue di SO, sino a 70 ug/m?. In Italia Xanthoria 
parietina è gia stata utilizzata per studi di 
bioaccumulo da Bargagli et al. (1985, 1997) 
nell’area industriale di Rosignano Solvay (To- 
scana), nella Provincia di Treviso (Nimis et al. 
1996) e nell’intera regione del Veneto (Morandi 
1998), a Macerata (Gasparo et al. 1989), nell’ Alto 






Pordenone 


Vicentino (Nimis et al. 1992) e presso Montalto di 
Castro (Nimis ined.). 


Campionamento 


Il campionamento è stato eseguito nel maggio 
1997, in un periodo di tre settimane, in 155 
stazioni (Fig. 1). Le Figg. 2-4 riportano, per ogni 
Provincia, il numero di identificazione delle 
stazioni, quale appare nella prima colonna delle 
Tabb. 2-4. A livello provinciale le stazioni sono 
ripartite come segue: 

- Provincia di Pordenone: 53 stazioni, 

- Provincia di Udine: 58 stazioni, 

- Provincia di Gorizia: 41 stazioni, 

- Provincia di Trieste: 3 stazioni. 

Le stazioni sono per lo più site in aree 
pianeggianti o collinari, in una fascia compren- 
dente l’alta e la bassa Pianura Friulana, ed il 
Carso Triestino, escludendo aree alpine e preal- 
pine. La maggior parte delle stazioni si trova 
presso discariche autorizzate, abusive o abbando- 
nate, in punti segnalati dalla Regione come 
potenziali aree a rischio. Alcune però sono state 
localizzate in modo casuale, in modo da ottenere 
una distribuzione più omogenea sul territorio, per 
individuare eventuali fenomeni diffusionali. Per 
ogni stazione sono state compilate delle schede 


Udine È FVG 





Gorizia 


Trieste 


Fig. 1 - Localizzazione delle stazioni di campionamento nelle Provincie di Pordenone, Udine, Gorizia e Trieste. 
Location of the sampling stations in the Provinces of Pordenone, Udine, Gorizia and Trieste. 
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Fig. 2 - Localizzazione delle stazioni di campionamento nella Provincia di Pordenone. 
Location of the sampling stations in the Province of Pordenone. 


con la descrizione del sito, la distanza dalla 

presunta fonte di contaminanti, ed il tipo di 

alberi su cui è stata effettuato il campionamento 

‘(dati non riportati per ragioni di spazio). Ove 

possibile, i prelievi sono stati eseguiti lontano da 

strade con intenso traffico, o lungo strade poco 
frequentate, per ridurre l’influenza delle emissioni 
veicolari. 

In ogni stazione sono stati individuati almeno 
due alberi corrispondenti agli standards stabiliti 
dal metodo illustrato da Nimis & Bargagli (1999), 
che sono: 

a) inclinazione del tronco non superiore a 10°, per 
evitare l’eccessiva eutrofizzazione di superfici 
molto inclinate; 

b) assenza di fenomeni evidenti di disturbo 
(verniciature, presenza di chiodi, puntine, etc.); 

c) assenza di forte copertura di muschi. 

Sono state evitate parti concave del tronco, in 
cui può scorrere l’acqua trattenuta dalle chiome 
degli alberi. I campioni, prelevati al di sopra di 70 
cm dal suolo per evitare contaminazioni da 
materiale terrigeno, consistevano in un miscuglio 


di almeno cinque talli provenienti da almeno due 
alberi diversi. 

I licheni, staccati dal substrato con un 
temperino in acciaio inossidabile, sono stati 
inseriti in una busta di carta. È stata prelevata 
solo la parte periferica del tallo, priva di rizine, 
cresciuta circa negli ultimi dodici mesi (Nimis & 
Bargagli 1999). 

Il materiale è stato ripulito al microscopio 
binoculare per eliminare materiali estranei, e 
seccato a temperatura ambiente (H,0 residua 
<3%), in quanto l’essiccamento in stufa determi- 
na la parziale volatilizzazione del Mercurio, con 
bassa tensione di vapore. Prima del trattamento 
chimico, il materiale è stato triturato ed omoge- 
neizzato (Bargagli et al. 1985). 


Analisi spettrofotometriche 


Le analisi spettrofotometriche sono state 
effettuate dall’equipe del Prof. R. Bargagli, presso 
il Dipartimento di Biologia Ambientale dell’Uni- 
versità di Siena. 
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Circa 150 mg di materiale sono stati minera- 
lizzati in contenitori di Teflon sotto pressione a 
120°C per sei ore mediante HNO; concentrato 
(Stoeppler & Backhaus 1978). Per verificare il 
disturbo di fondo dato dallo strumento, è stata 
preparata anche una prova in bianco, ponendo in 
un contenitore di Teflon solo i reagenti. Dopo la 
digestione, il contenuto di ciascun contenitore è 
stato lasciato raffreddare e portato ad un volume 
di 10 ml con acqua distillata. Le concentrazioni 
degli elementi sono state determinate tramite 
spettrofotometria ad assorbimento atomico. E° 
stata usata la fiamma aria/acetilene per Zn, Fe, 
Mn, Cu, NI, As, Se, Te, Ba, Be, V e Cr, la fornace 
a grafite per Pb, Cd ed Al, la tecnica del vapore 
freddo per Hg. 


Per verificare l’attendibilità delle procedure di 
pretrattamento ed analisi, durante le digestioni è 
stato impiegato lo «Standard Reference Material» 
relativo a materiale lichenico, dotato di certifica- 
zione delle concentrazioni degli elementi (CRM 
482 - BCR, European Commission). 


Per determinare le concentrazioni degli ele- 
menti è stato eseguito il metodo delle aggiunte 


interne: in quattro contenitori di Teflon è stata 
posta la stessa quantità di campione e in tre di essi, 
prima della digestione, sono state aggiunte 
concentrazioni note crescenti degli elementi da 
determinare. Le determinazioni sono state ripetute 
quattro volte. 


Elaborazioni dei dati 


Le elaborazioni sono state eseguite in modo 
tale da ridurre il margine di soggettività nell’inter- 
pretazione dei dati. La distribuzione delle concen- 
trazioni di metalli sul territorio è stata riportata 
sotto forma di carte, ottenute con programmi di 
cartografia computerizzata (SURFER per Win- 
dows, Golden Software Inc. 1989). Le carte sono 
basate su una griglia le cui maglie hanno 
dimensioni calcolate sulle coordinate estreme dei 
dati. Il metodo di interpolazione, che crea una 
maglia regolare a partire da punti (stazioni) 
disposti irregolarmente sul territorio, attribuisce 
a ciascun nodo un valore che dipende da quelli 
delle n stazioni più vicine, sulla base dell’inverso 
della distanza tra ciascun nodo e le stazioni 





Fig. 3 - Localizzazione delle stazioni di campionamento nella Provincia di Udine. 
Location of the sampling stations in the Province of Udine. 
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Fig. 4 - Localizzazione delle stazioni di campionamento nelle Province di Gorizia e Trieste. 
Location of the sampling stations in the Provinces of Gorizia and Trieste. 


circostanti, elevato al quadrato (/nverse Distance 
to a Power). Per tutti i metalli si è adottato il 
minimo numero possibile di punti vicini, e cioé 
dieci, ritenuto adeguato sia alla densità delle 
stazioni che alla geomorfologia pianeggiante del 
territorio. Le fonti presunte sono principalmente 
discariche, da cui non si possono ipotizzare 
diffusioni a largo raggio, come quelle favorite da 
processi di combustione che terminano in camini e 
ciminiere. Data la relativamente bassa densità di 
stazioni, e il tipo di siti potenzialmente inquinanti, 
queste carte vanno comunque considerate solo 
come un mezzo per visualizzare 1 risultati più 
rilevanti, ed evidenziare eventuali patterns geo- 
grafici. 

Le concentrazioni dei metalli nelle 155 stazioni 
sono stati normalizzate, ed 1 metalli sono stati 
sottoposti a classificazione con il coefficiente di 
correlazione come misura di somiglianza e la 
minima varianza come algoritmo di clustering, per 
evidenziare clusters con simili patterns geografici. 
I dati del Mercurio non sono stati inclusi, in 
quanto questi mancano per alcune stazioni, a 
causa di errori strumentali. Per ciascun cluster è 
stata costruita una mappa che mostra le distribu- 


zioni congiunte dei metalli in esso inclusi. 
Programmi di analisi statistica (Excel 5.0, 
Microsoft Inc.) hanno permesso di individuare 
possibili correlazioni tra metalli, verificate princi- 
palmente con test di regressione lineare. 


Interpretazione dei risultati 


Nella quasi assoluta assenza di dati strumentali 
sulle deposizioni di metalli nell’area di studio, 
come peraltro in tutta Italia, è impossibile 
esprimere una relazione quantitativa tra le 
concentrazioni di un metallo nei licheni ed 1 
corrispondenti valori in aria o al suolo. Tuttavia, 
vi sono almeno tre approcci per stimare la 
magnitudo dell’alterazione ambientale: 

1) Comparazione con i valori di background, che 
riflettono situazioni naturali o prossime alla 
naturalità. I valori di background per Xanthoria 
parietina sono stati calcolati come media dei valori 
minimi in studi analoghi svolti in altre parti 
d’Italia: Veneto (Morandi 1998), Macerata 
(Gasparo et al. 1989), Alto Vicentino (Nimis e? 
al. 1992), Montalto di Castro (Nimis, ined.), 
Treviso (Nimis et al. 1996); per due metalli, Se e 
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Tab. 1 - Scale dei livelli di naturalità/alterazione; le concentrazioni sono espresse in ppm 


Per ulteriori commenti vedere testo. 


Scales of the levels of naturality/alteration; concentrations are in ppm (see text). 


Nr. Misure 
Percentili Nar./Alterazione Colori 
20° pere; 1- Nat. molto alta Blu 
S0°perc. 2 - Nat. alta Verde scuro 
15° pere: 3 —Nat. media Verde chiaro 
90° perc. 4 - Nat./Alter. basse Giallo 
95°perc. 5- Alter. media Arancione 
98 °perc 6- Alter. alta Rosso 
7 -Alter. molto alta Cremisi 
Max Italia 
634 636 627 485 629 635 
Cr Cu Fe Hg Mn Ni 
<2 <6 <270 <0,07 <20 <1,0 
dI 9 500 0,12 25 2,0 
4,0 14 750: ‘0,20 30 3,0 
6,3 20 1200) 0,27 60 5,0 
9,0 26 1500. 0,37 90 6,2 
16,0 36 1800 0,50 150 8,0 
>16,0 >36 >1800 >0,50 >I50 >8,0 
60,5 16] 4276 1,07 685 34,4 


Te, in assenza di altri dati, i background sono stati 
calcolati con i minimi locali. Questi dati permet- 
tono di calcolare il rapporto tra le concentrazioni 
in una stazione ed il valore di background, inteso 
come stima della magnitudo dell’alterazione 
ambientale. Ciò riduce eventuali sovrastime nella 
valutazione del grado di alterazione ambientale (i 
background sono influenzati da fattori indipen- 
denti dall’inquinamento, quali la costituzione lito- 
pedologica del territorio). Un’analisi comparativa 
con i massimi italiani riduce il rischio di sovra- o 
sottostimare il reale tasso di alterazione. 


2) Comparazione con il valore minimo nell’area 
di studio. In questo caso l’alterazione ambientale è 
espressa da un multiplo del minimo locale. Questo 
approccio ha il vantaggio di rendere omogenei 
molti dei fattori che influenzano le concentrazioni 
di metalli nei licheni (specie, tipo di albero, metodi 
di misura, caratteristiche litologiche dell’area di 
studio), lo svantaggio di nascondere fenomeni di 
contaminazione diffusi su tutta l’area. 


3) Scala nazionale. Questo approccio — privile- 
giato in questo lavoro — si basa sull’analisi di 
migliaia di misure relative al territorio italiano, 
effettuate su diverse specie di licheni foliosi epifiti, 
in aree litologicamente diverse, e con situazioni 
d’inquinamento diverse, seguendo procedure si- 
mili a quelle proposte da Nimis & Bargagli (1999). 
Le scale, riportate in Tab.1, derivano da un’analisi 
delle distribuzioni dei valori di concentrazione di 
metalli nei licheni, per metalli con almeno 100 
misure in almeno tre aree diverse d’Italia. Esse 
esprimono la deviazione dei valori di concentra- 


606 415 330 205 636 
AI As Ba Be Cd 
<350 <0,2 <3,3 <0,04 <0,2 
600 0,6 6,0 0,08 0,4 
1000 122 10,0 0,12 0,8 
1600 1,9 18,0 0,60 1,4 
2500 2,4 25,0 0,90 220 
3200 3,0 35,0 1,15 26 
>3200 23,0 35.0 31,15 >2,6 
8390 5,5 78,7 1,62 9,0 
679 199 178 396 679 
Pb Se Te V Zn 
<3 <0,04 <0,05 <0,6 <30 
9 0,15 0,20 1,7 40 
20 0,30 0,35 32 66 
SI 0,40 0,53 5,4 96 
80 0,70 0,66 6,8 120 
110 0,90 0,76 9,4 160 
>110 >0,90 >0,76 >9,4 >160 
494 1,43 1,03 15,02 358 
zione da condizioni «naturali». La classe 1 


rappresenta la situazione di massima naturalità, 
con valori molto simili ai background calcolati 
come medie dei minimi sinora riscontrati in Italia 
in Xanthoria (v. Tab. 5). Le scale di Tab. 1 sono 
una prima approssimazione, passibile di modifiche 
ed integrazioni non appena ulteriori dati saranno 
disponibili. 

La valutazione sintetica dei risultati si basa sui 
dati delle Tabb. 8 (Pordenone), 9 (Udine), 10 
(Gorizia e Trieste) in cui si riportano, per ogni 
stazione: 

1) valori di naturalità/alterazione per tutti i 
metalli, 

2) indice sintetico di naturalità, 

3) indice sintetico di alterazione, 

4) carico totale di metalli, 

5) indice sintetico di tossicità potenziale. 

Il carico totale di ogni stazione è stato 
calcolato sommando 1 valori degli indici di 
naturalità/alterazione di tutti i metalli (Tab. 1), e 
normalizzando 1 totali su una scala da 1 a 10. 

Gli indici sintetici sono stati calcolati come 
proposto da Nimis (1999a). La matrice delle 
concentrazioni dei metalli nelle stazioni è stata 
trasformata in una matrice in cui le concentrazioni 
sono sostituite dalle corrispondenti sette classi di 
naturalità/alterazione ambientale (v. Tab. 1); 
viene costruita da questa una nuova matrice che 
riporta, per ogni stazione, il numero di metalli che 
rientrano in ogni classe. 

L’indice sintetico di naturalità (/.N.), che 
assume valori compresi tra 0 e 10, viene calcolato 
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sulla base di quest’ultima matrice secondo la 
seguente formula: 


2 ì 
Y6-%,) *Y, 
j=l 


IN.) =10* È 
n 


Dove: 
stazione i-esima 


n = numero di metalli 

j = classe di naturalita/alterazione 

x; = valore della classe J 

yi = numero di metalli della stazione i-esima che 


ricadono nella classe J. 


L’indice sintetico di alterazione (/.A.), che 
assume valori compresi tra 0 e 10, é stato 
calcolato sulla base della stessa matrice con la 


seguente formula: ‘ 
7 


Ye, i 5) *Yy; 
L.A, =10*| = 
2n 


/ 


L’indice sintetico di tossicità potenziale (7. P.) 
di ogni stazione é stato calcolato in base a una 
nuova matrice ottenuta moltiplicando la matrice 
di metalli e stazioni con un vettore-riga o che 
attribuisce ad ogni metallo un indice di tossicità 
compreso tra 0 e 2, come segue: 


— tossicità 0: attribuita a Fe, Al e Mn, metalli 
scarsamente tossici, anche ad elevate concen- 
trazioni. In pratica, questi metalli non vengono 
considerati nel calcolo della tossicità potenziale 
delle stazioni. 

— tossicità l: attribuita a Ba, Cu, Ni, Se, Te e Zn, 
metalli tossici solo a concentrazioni elevate. 

— tossicità 2: attribuita ad As, Be, Cd, Cr, Hg, Pb 
e V, metalli tossici anche a concentrazioni 
relativamente basse. 

La tossicità potenziale (7.P.), che assume 
valori compresi tra 0 e 10, è stata calcolata sulla 
base della seguente formula: 


TP. =10> 
n 
7) 0 j 
dove = 
n = numero di metalli 


x! = classe di naturalita/alterazione per il metallo 


j-esimo nella stazione i-esima. 


10 


of! valore dell’indice di tossicita potenziale per 

il metallo j. 

Il denominatore é una costante che dipende dal 
numero di metalli considerati. 

La valutazione della tossicità potenziale va 
intesa soltanto come uno strumento pratico per 
stimare il rischio-salute potenziale di ciascuna 
stazione: la tossicità per l’uomo non dipende dalle 
concentrazioni rilevate nei licheni, ma dall’appor- 
to effettivamente inalato o ingerito, e dalla forma 
chimica dei metalli, fenomeni che vanno al di la 


dei limiti del presente studio. 


Risultati 


I risultati delle analisi spettrofotometriche dei 
16 metalli nei talli lichenici sono riportati in Tab. 2 
(Provincia di Pordenone), Tab. 3 (Provincia di 
Udine), e Tab. 4 (Provincie di Gorizia e Trieste). I 
valori minimi, massimi e medi locali e nazionali, la 
deviazione standard, i background e i relativi 
rapporti sono riportati nelle Tabb. 5-7. 


Analisi multivariata della matrice metalli-stazioni 


Una sintesi preliminare dei dati deriva dall’a- 
nalisi multivariata della matrice di metalli e 
stazioni. La classificazione dei dati di Tabb. 2-4 
ha prodotto il dendrogramma dei metalli (Fig. 5) 
che evidenzia i seguenti clusters: 

— cluster 1: Se, Be, Te, Pb, 
— cluster 2: Al, Fe, V, Mn, As, Ba, 
— cluster 3: Zn, Cr, Ni, Cd, Cu. 

La Fig. 6 (a-c) mostra le distribuzioni 
congiunte dei metalli dei tre clusters. 

I metalli del cluster | hanno patterns eteroge- 
nei; quelli con maggior somiglianza, Selenio e 
Berillio (Fig. 5), non sono significativamente 
correlati (R = 0,17, v. Fig. 7), così come la 
seconda coppia di metalli, Tellurio e Piombo (R 
= 0,10). Cio indica distribuzioni diverse, con 
massimi in stazioni diverse. Nonostante ciò, i 
metalli di questo cluster mostrano un chiaro 
pattern geografico (Fig. 6a), centrato sulla bassa 
Pianura Friulana, nella Provincia di Udine ed in 
parte in quella di Pordenone. 

Anche i metalli del cluster 2 mostrano un 
chiaro pattern geografico, con i massimi in una 
vasta area a sud di Udine e nella parte centro- 
occidentale della provincia di Gorizia (Fig. 6 b). 
Questo cluster (v. Fig. 5) € piuttosto omogeneo, 
con alte correlazioni tra tutti metalli: Alluminio e 
Ferro (R = 0,93, P<1%, Fig. 7), Alluminio e 
Vanadio (R = 0,85), Vanadio e Manganese (R = 


Studia Geobot. 18 (1999) 


- Biomonitoraggio di metalli tramite licheni in Friuli-Venezia Giulia - 


Tab. 2 - Concentrazioni dei metalli (ppm) nelle stazioni di campionamento della Provincia di Pordenone. 
Concentrations of the metals (ppm) in the stations of the Province of Pordenone. 


N. 


59 


60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 


Stazione 


PN1 
PN2 
PN3 
PN4 
PN6 
PN7 
PN8 
PN20 
PN23 
PN24 
PN25 
PN27 
PN28 
PN30 
PN33 
PN34 
PN35 
PN36 
PN37 
PN38 
PN39 
PN40 
PN41 
PN42 
PN43 
PN44 
PN45 
PN46 
PN47 
PN48 
PN49 
PNSO 
PNS1 
PN101 
PN102 
PN103 
PN104 
PN105 
PN106 
PN107 
PN108 
PN109 
PN110 
PN111 
PN112 
PN113 
PN114 
PN115 
PN116 
PN117 
PN118 
PN119 
PN120 


Al 


784 
318 
408 
326 
726 
543 
720 
755 
427 
358 
930 
781 
506 
360 
370 
553 
498 
395 
338 
478 
1198 
241 
231 
265 
265 
578 
564 
414 
211 
386 
511 
165 
241 
334 
576 
593 
516 
432 
333 
460 
810 
430 
405 
1058 
671 
437 
439 
274 
388 
261 
431 
422 
379 


— AS 


0,34 
0,6 
0,16 
0,22 
0,29 
0,1 
0,24 
0,13 
0,04 
0,06 
0,13 
0,24 
0,05 
0,04 
0,1 
0,04 
0,15 
0,08 
0,12 
0,14 
0,25 
0,05 
0,04 
0,04 
0,04 
0,04 
0,04 
0,21 
0,04 
0,19 
0,06 
0,05 
0,17 
0,15 
0,13 
0,15 
0,18 
0,22 
0,11 
0,14 
0,15 
0,15 
0,14 
0,25 
0,14 
0,12 
0,13 
0,15 
0,12 
0,13 
0,15 
0,18 
0,11 


Ba 


11,4 
3,67 
4,23 
2,57 
5,13 
2,37 
4,55 
3,41 
2,8 
3,25 
4,4 
4,63 
3,83 
1,68 
2,14 
4,12 
3,59 
2,56 
2,5 
3,9 
5,31 
1,94 
2,13 
1,67 
2,31 
1,39 
5,05 
4,58 
2,34 
3,24 
4,43 
2,82 
4,16 
2,69 
3,64 
3,1 
3,12 
6,59 
3,19 
5,36 
4,38 
3,21 
3,15 
5,32 
3,5 
2,85 
2,94 
2,45 
4,85 
3,13 
3,64 
2,44 
1,94 


Be 


17,2 
16,8 


2,07 
0,22 
0,09 
0,09 
0,9 
4,81 
4,81 
1,64 
0,83 
0,69 
1,22 
1,36 
0,87 
0,88 
2,21 
1,76 
0,91 
0,75 
1,25 
2.16 
2.06 
0,9 
0,77 
0,51 
0,64 
34,4 
1,8 
2,01 
1,28 
0,87 
2,05 
0,78 
3,08 
1.56 
0,43 
0,29 
237 
0,57 
0,82 
1,32 
0,99 
0,84 
0,44 
1,35 
0,27 
0,85 
0,73 
2,85 
0,28 
0,09 
0,42 


10,7 


2,9 


2,7 


85,6 
4,4 
10,0 
12,8 
14,0 
12.0 
8,0 
22.4 
10,2 
7,5 
8,8 
24,7 
10,5 
rod 
12,8 
5,7 
12,7 
5,4 
13,4 


0,49 
0,42 
0,04 
0,04 
0,42 
0,04 
0,05 
0,05 
0,16 
0,11 
0,07 
0,11 
0,04 
0,04 
0,05 
0,05 
0,17 
0,04 
0,04 
0,14 
0,04 
0,04 
0,05 
0,04 
0.08 
0,05 
0,04 
0,04 
0,17 
0,28 
0,74 
0,76 
0,04 
0,14 
0,32 
0,23 
0,05 
0,18 
0,21 
0,04 
0,05 
0.04 
0,42 
0,27 
0,04 
0,36 
0,05 
0,04 
0,04 
0,09 
0,09 


0,73 48 0,04 
6,7 0.04 


0,71 


0,05 
0,05 
0,05 
0,26 
0,08 
0,05 
0,23 
0,25 
0,16 
0,05 
0,05 
0,27 
0,05 
0,16 
0,05 
0,25 
0,05 
0,05 
0,35 
0,05 
0,05 
0,05 
0,48 
0,16 
0,37 
0,05 
0,18 
0,05 
0,07 
0,09 
0,36 
0,05 
0,05 
0,17 
0,29 
0,22 
0,72 
0,24 
0,38 
0,25 
0,38 
0,39 
0,07 
0,05 
0,12 
0,71 
1,03 
0,07 
0,48 
0,54 
0,35 
0.05 
0,05 
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Tab. 3 - Concentrazioni dei metalli (ppm) nelle stazioni di campionamento della Provincia di Udine. 
Concentrations of metals (ppm) in the stations of the Province of Udine. 





N. Stazione Al As Ba Be Cd Co Cu Fe Hg Mn N Pb Se Te  V 2n 


UD2 527 0,09 4,08 0,04 0,62 3,83 58 500 0,11 24,2 2,78 7,5 0,04 0,33 2,63 36,3. 
UD3 762 0,15 4,27 0,02 0,62 2,47 2,2 652 0,07 25,8 2,25 4,0 0,96 0,24 3,37 39,2 
UDS 199 0,08 1,57 0,02 0,34 348 43 191 0,01 12,2 0,29 0,9 0,87 0,07 1,04 22,7 
UD6 188 0,06 1,75 0,02 1,95 442 4,2 183 0,28 13,3 0,28 1,0 0,36 0,15 1,88 21,8 
UD8 1989 0,63 9,38 0,12 0,33 9,06 9,1 1500 0,10 46,1 5,21 13,2 0,11 0,07 4,57 40,9 
UD9 1951 0,59 9,35 0,11 029 9 89 1491 0,11 45,8 5,14 12,9 0,09 0,06 4,51 41,1 
UD10 2788 0,84 17,9 0,12 0,42 9,61 26,6 1563 0,13 90,6 7,81 11,3 0,04 0,05 6,68 54,5 
UD11 868 0,25 7,3 0,02 0,36 3,17 29,4 762 0,08 39,7 3,17 2,5 0,34 0,31 2,62 20,8 
9 UD12 924 0,34 6,7 0,02 0,29 3,02 21,7 792 0,08 37,7 2,52 5,9 0,04 0,05 1,27 24,7 
10 UD13 288 0,08 2,18 0,02 1,2 5,91 45 209 0,06 245 03 13 143 0,35 1,50 31,7 
11 UD15 1222 0,34 8,21 0,06 0,32 8,08 95,3 1026 0,09 62,8 3,85 9,7 0,04 0,05 2,69 22,4 
12. UD16 952 0,38 5,57 0,03 0,31 6,03 11 508 0,13 38,9 2,71 88 0,09 0,19 0,14 32,1 
13 UD17 949 0,41 5,4 0,02 0,27 5,99 10,9 511 0,11 39,4 2,68 9,1 0,10 0,22 0,11 318 
14 UD18 1156 0,59 6,5 0,07 0,39 15 8,4 1105 0,10 538 4,62 148 0,04 0,05 2,31 54,9 
15 UD20 717 0,21 4,47 0,02 0,53 3,16 6,6 474 0,13 22,4 1,32 5,5 0,04 0,11 1,58 34,4 
16  UD21 1182 0,45 7,19 0,02 0,41 6,79 10,1 821 0,07 32,9 3,11 98 0,05 0,06 2,48 25,1 
17 UD22 1175 0,43 7,23 0,02 0,38 6,74 99 816 0,08 32,6 3,07 10,1 0,04 0,05 2,55 24,7 
18 UD23 1141 0,31 10,9 0,02 0,58 5,57 21,3 680 0,08 33,6 2,46 9,2 0,12 0,16 2,83 28,6 
19 UD24 1220 0,45 24,4 0,02 0,63 4,55 7,3 818 0,06 38,2 2,42 11,6 0,52 0,55 3,27 47,6 
20 UD25 1253 0,33 6,03 002 € 1,2 4,55 58 785 0,11 36,4 3,03 6,5 0,12 0,05 2,60 36,0 
21 UD26 1540 0,74 10,6 0,04 0,31 6,06 4,5 932 0,07 65,2 4,04 10,5 0,22 0,15 3,18 39,6 
22 UD27 1445 0,54 8,37 0,02 0,34 4,52 18,3 913 0,07 48,1 2,88 13,3 0,14 0,13 3,75 33,5 
23 UD28 724 0,15 6,82 0,02 0,3 2,95 68 530 0,05 41,7 2,27 9,4 0,11 0,08 2,16 39,6 
24 UD29 385 0,13 3,97 0,08 0,21 1,36 9,9 329 0,14 18,2 1,5 3,9 0,78 0,09 0,74 33,1 
25 UD30 263 0,12 5,63 0,05 0,84 12,5 9,7 530 0,09 22,3 0,76 5,2 0,74 0,05 0,49 43,5 
26 UD31 399 0,09 26 0,06 1,71 837 5,2 457 0,12 22,1 3,04 9,7 0,41 0,62 1,17 64,9 
27 UD32 £276 0,08 3,27 0,05 0,55 8,96 13,9 587 0,12 22,8 3,86 6,7 0,09 0,14 0,79 43,2 
28 UD33 297 0,13 145 0,04 0,6 263 8 369 0,18 20,3 2,26 3,5 0,13 0,05 1,16 43,5 
29 UD34 212 0,06 0,83 0,02 0,21 348 58 161 0,13 15,7 0,75 2,0 0,15 0,05 0,99 33,1 
30 UD35 623 0,14 2,28 0,02 1,14 4,35 7,4 477 0,14 22,1 1,72 26 0,04 0,21 2,06 47,8 
31 UD54 1310 0,49 12,7 0,09 0,48 60,5 13,8 2226 0,17 89 9,06 27,4 0,05 0,2 3,94 110,1 
32 UDSS 639 0,12 4,44 0,04 0,54 4,73 7,4 446 0,12 22,2 1,54 7,4 0,20 0,14 0,89 51,9 
33 UD56 665 0,19 6,2 0,04 1,25 5,92 10,1 682 0,07 34,9 2,21 10,7 0,04 0,06 2,09 85,3 
34  UD57 1458 0,33 8,41 0,07 2,26 20,4 13,2 1533 0,09 834 55 15,8 0,05 0,05 2,45 92,7 
35 UDS59 1174 0,21 8,96 0,06 0.49 4,83 11,7 812 0,10 47,4 32 59 0,04 0,06 3,12 51,9 
36 UD60 1235 0,35 11,5 0,04 0,47 35,2 21,4 1345 0,16 51,3 4,22 20,2 0,08 0,52 2,91 684 
37 UD301 155 0,12 8,33 0,02 0,39 2,53 6,1 295 0,06 21,7 0,3 64 0,34 0,76 0,90 368 
38 UD302 273 0,16 1,35 0,08 0,35 2,07 14,1 225 0,09 17,5 1,39 36,1 0,04 0,77 0,90 22,3 
39 UD303 425 0,09 2,52 0,09 0,36 1,52 10,6 349 0,07 16,3 0,98 15,7 0,15 0,74 0,19 18,2 
40 UD304 369 0,29 2,46 0,09 0,29 2,86 8,39 362 0,26 21,6 1,78 15,8 0,15 0,53 0,34 33,6 
41 UD305 488 0,07 2,77 0,08 0,22 2,69 7,62 365 0,20 14,4 2,63 30,1 0,05 0,41 0,69 19,3 
42 UD306 484 0,1 2,95 0,08 0,23 3,29 10,5 380 0,10 24,7 2,45 16,5 0,05 0,05 1,09 34,1 
43. UD307 492 0,24 2,78 0,09 0,27 4,22 10,3 385 0,20 22.2 4,35 95 0,10 0,44 0,70 26,2 
44 UD308 451 0,48 3,26 0,08 0,47 4,26 11,1 433 0,09 24,7 2,39 98 0,17 0,37 0,76 33,9 
45 UD309 750 0,52 4,52 0,09 0,31 3,91 13,7 545 0,15 34,9 2,75 22,1 0,14 0,42 0,70 43,0 
46 UD310 622 0,24 8,29 0,08 0,63 388 14 491 0,09 24,3 2,65 94 0,05 0,5 0,85 378 
47 UD311 424 0,12 3,01 0,1 0,23 4,58 12,3 330 0,09 34,1 3,83 9,4 0.07 0,27 0,49 36,4 
48 UD312 503 0,28 3,55 0,09 0,25 3,98 8,45 368 0,09 43,2 2,15 9,4 0,19 0,36 0,36 31,1 
49 UD313 585 0,52 3,26 0,08 0,32 3,03 10,1 448 0,09 26,4 3,78 94 0,07 0,27 0,30 30,2 
50 UD314 480 0,5 3,56 0,09 0,38 2,22 9,41 384 0,09 23 0,89 14,4 0,04 0,31 0,59 32,3 
51 UD315 387 0,29 3,08 0,08 0,17 3,27 9,31 321 0,07 22,9 1,01 15,1 0,04 0,19 0,08 31,0 
52 UD316 366 0,2 7,48 0,08 0,44 1,98 10,2 338 0,07 19,3 1,46 11,3 0,04 0,23 0,87 25,6 
53 F1 465 0,26 2,92 0,11 0,13 4,68 10,1 404 0,03 22,4 4,13 16,4 0,04 0,47 1,67 31,8 
54 F2 615 0,16 4,25 0,09 0,06 38 12,7 494 0,09 46,8 3,86 15,1 0,04 0,34 1,79 37,6 
55 F3 678 0,68 5,84 0,11 0,2 3,23 12,1 548 0,04 288 3,83 19,5 0,26 0,05 2,51 43,2 
56 F4 315 0,24 2,37 0,12 0,1 2,6 5,49 221 0,06 19,4 1,01 7,9 0,21 0,23 1,83 25,0 
57 FS 378 0,23 5,1 0,12 0,68 2,12 10.4 368 0,03 21,8 0,39 88 0,14 0,58 0,94 31,9 
58 F6 370 0,1 2,66 0,1 0,08 3,37 10 315 0,02 28,4 1,7 10,8 0,08 0,05 0,93 43,5 


ONO Nn AWD = 





12 Studia Geobot. 18 (1999) 


- Biomonitoraggio di metalli tramite licheni in Friuli-Venezia Giulia - 


Tab. 4 - Concentrazioni dei metalli (ppm) nelle stazioni di campionamento delle Provincia di Gorizia e Trieste. 
Concentrations of the metals (ppm) in the stations of the Provinces of Gorizia and Trieste. 


N. Stazione Al As Ba Be Cd Cr Cu Fe Hg Mn Ni Pb Se Te V 2n 


112 GO! 870 0,26 4,15 0,06 0,3 124 11 734 0,14 256 238 6,9 0,04 0,05 415 488. 
113 GO2 6000 0,75 30,3 0,19 0,21 22,3 10,2 4276 0,08 80,1 12,4 2,8 0,04 0,08 12,55 40,6 
114 G03 323 0,04 1,34 0,04 1,03 7,11 6.7 240 0,11 15,2 0,81 25 020 0,4 1,07 35,7 
115 G04 192 0,04 10,7 0,02 0,55 215 88 189 0,10 23,1 1,77 10,5 0,04 0,38 0,68 45,2 
116 GOS 154 0,04 1,91 0,02 0.64 1,21 9,2 163 0,14 22,9 0,79 13,1 0,04 0,16 1,53 49,6 
117 GO9 615 0,23 6,96 0,02 0.13 0,98 10,8 472 0,13 33,4 0,78 40,0 0.18 0,05 0,88 30,9 
118 GO10 452 0,04 1,78 0,02 0,34 4,75 15,6 329 0.13 27,8 4,91 38 0,04 0,79 2,78 83,3 
119 GO11 391 0,04 5,12 0,02 0.26 253 7,2 348 0.11 20 1,25 3,3 0,22 0,25 1,52 28,0 
120 GO12 447 0,2 6,25 0,03 0,72 4,96 21,1 329 0,15 296 5.96 3,1 0,04 0,05 0,79 26,6 
121 G013 465 0,14 635 0,06 0.87 2,04 59 286 0,10 23,5 1,57 9,7 0,24 0.05 1,65 34,9 
122 G014 456 0,17 639 0,05 0,85 2,09 61 292 0,11 23,9 1,60 9,1 0,20 0,05 1,71 35,2 
123 GO15 799 0.6 20.1 0,07 0,22 5,13 5,7 429 0,01 24,3 0,09 10,6 0,71 0.05 0,14 23,1 
124 GO16 313 0,16 4,02 0,05 0,35 258 206 210 0,04 20,6 1,05 4,0 0,39 0,05 0.88 18.5 
125 GO17 211 0.22 4,88 0,06 0,27 7.27 6 323 0,05 13,1 0,09 29 0,60 048 0,36 25,7 
126 GO20 402 0,23 3,3 0,04 0,34 2,41 17,9 255 0,06 27,7 0,09 4,3 0,36 0.05 0,63 12,0 
127 G021 411 0,41 67 0,05 0,33 3,01 17,1 229 0,01 28 0.70 61 0,90 0.05 0,08 29,8 
128 GO22 406 038 65 0,06 0,29 2,99 17,5 232 001 25 0,67 58 0,88 0.05 0,09 30,3 
129 GO23 402 023 3,3 0,04 0,34 2,41 17,9 255 0,06 27,7 009 43 0,36 0.05 0,63 12,0 
130 G024 493 0,32 5.49 0,05 0,81 3,17 25,5 448 0,09 22,5 0,78 7,5 020 0.05 0,59 115.1 
131 GO25 467 03 4,06 0,07 0,44 252 87 373 0,05 29 0,39 9,7 0,43 0,37 1,01 39,1 
132 GO26 148 0,06 548 0,02 046 14 56 230 0.08 12,1 0.86 3,5 0,40 0.07 0,89 26,1 
133 GO27 432 032 5 0,08 0,76 399 45 325 0,07 13,6 0.09 2,1 0,91 0,05 0,45 16,3 
134 GO28 1026 0,47 32,8 0,08 0,9 4,26 7,6 847 0,08 22,9 1,36 58 0,59 0,28 1,69 32,0 
135 GO29 478 0,29 9,2 0,06 0,88 3,33 5,7 519 0,07 17 1,21 2,5 0,23 0,05 1,02 30,6 
136 GO30 267 0,04 2,63 0.02 0,46 3,78 11,6 331 0,08 17,9 1,4 35 0,04 0,16 0,74 28,4 
137 GO31 516 0,1 3,17 0,04 0,16 0,79 6,3 448 0,06 27,1 0,48 40,2 0,04 0,15 0,79 37,1 
138 GO32 414 0,16 1,79 0,02 0,02 1,29 5,3 344 0,07 31,3 1,68 12,2 0,11 0,13 0,09 48,3 
139 GO44 339 0,14 3,66 0,12 0,17 1,2 7,11 225 0,06 206 0,6 76 0,04 0,34 1,00 314 
140 GO64 301 01 268 0.09 0,06 3,33 12,4 281 0,02 20,7 26 28,3 0,04 0.05 0,77 33,5 
141 GO66 549 0,17 4,35 0,08 0,1 1.72 185 430 0,10 26 1,1 18,9 0,10 0,05 1,36 38,5 
142 GO70 460 0,21 3,99 0,13 0,09 4,25 11,6 347 0,02 21 2,27 78 0.06 0,2 1,44 31,9 
143 GO74 380 0,08 3.24 0,12 0,34 1,73 12,1 310 0.07 21,2 0,61 8,8 0,06 0.05 0,86 290 
144 G084 772 0.25 4,85 0,11 0,38 3,48 15,1 646 0,03 26,5 3,7 22,3 0,06 0,05 2,09 374 
145 GO86 375 0,22 2,4 0,08 0,54 2,19 7,33 418 0,09 21,1 0,88 11,6 0,23 0,11 1,06 48,9 
146 GO87 197 0,15 2,67 0,09 0,03 1,3 12,9 168 0,02 24,3 0,73 54 0,11 0,05 0,63 28,8 
147 G089 250 0,08 2,33 0,1 0,2 1,48 11,6 224 0,01 25,8 0,83 12,0 0,04 0,55 1,37 36.8 
148 GO95 ‘320 0,19 2.74 0,09 0,21 3,33 8,93 314 0,09 19,7 28 89 0,04 0,22 1,00 34,0 


149 GO207 469 0,14 3,72 0,08 0,08 2,46 8,54 377 0,09 22,2 1,65 23,1 0,04 0,65 1,52 31,8 
150 GO208 607 0,2 3,26 0,08 0,16 4,41 992 516 0,03 31,8 28 94 0,08 0,05 1,63 40,6 
151 GO209 293 0,13 1,78 0,08 0,67 2,82 808 252 0,18 16,8 2.67 7,0 0,08 0,05 1,28 36,9 
152 GO210 333 0,22 3,29 0,09 0,99 384 887 338 0,09 17,1 2,81 22,7 0.15 0,25 1,06 65,0 


153 TS1 724 0.16 3,5 0,04 0,44 145 8,9 463 0,08 19,7 4,72 19,3 0,06 0,05 0,98 35,9 
154 TSS 266 0,04 4,79 0,04 0,19 1,61 66 271 0,07 15,5 0,33 10,3 0,13 0,05 0,33 40,2 
155 TS6 457 0,19 8,59 0,05 0,74 2,66 9,1 1183 0,05 16,2 2,15 24,6 0,30 0,07 4,75 35,4 





Tab. 5 - Concentrazioni dei metalli nei licheni (ppm), medie locali, e loro deviazione standard, valori di background nazionali e 


relativi rapporti (v. testo). 
Concentrations of metals in lichens (ppm); local minimum and maximum, average, standard deviation, national background and 


relative ratios (see text). 





Al As Ba Be Cd Cr Cu Fe Hg M Ni Pb Se Te V Zn 
Minimo 148 0,04 0,83 0,02 0,02 0,79 2,20 161 0,01 12,10 009 0,87 0,04 0,05 0,08 12,00 
Massimo 6000 0,84 54,84 0,19 226 60,45 95,3 4276 0,28 90,60 3437 85,62 1,43 1,03 12,55 115,1 
Media 608,6 0,21 5,38 0,06 0,46 4,46 10,48 503 0,09 262 2,16 9,76 0,19 0,21 1,27 35,76 
Dev.St. 580,70 0,17 6,00 0,03 0,37 6,30 877 434,45 0,04 13,76 3,14 975 0,23 0,20 1,43 15,59 


Background 247,83 025 1,4 0,04 0,08 0,76 4,03 €231,60 0,06 12,55 0,54 2,42 0,04 0,05 0,82 13,65 
Max / Min. 40,54 21 66,07 9,50 113 76,52 43,32 26,56 28,00 7,49 381,89 98,41 35,75 20,6 156,9 9,59 
Min / backgr. 0.60 0,16 0,59 0,50 0,25 € 1,04 O55 ‘0,70 0,17 0,96 0,17 0,36 1 1 0,10 0,88 
Max/backgr. 24,21 3,40 39,17 4,75 28,25 79,54 23,65 18,46 4,67 7,22 63,65 35,38 35,75 20,60 15,30 8,43 
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Tab. 6 - Valori minimi (ppm) riscontrati nei talli di Xanthoria parietina in Italia. 
Minimum values (ppm) found in the thalli of Xanthoria parietina in /taly. 


METALLI FVG Veneto Macerata Alto Vic. Montalto Treviso 
AI 148 85 96 161 710 287 
As 0,04 0,1 0,6 

Ba 0,83 1,96 

Be 0,02 0,05 

Cd 0,02 0,11 0,132 0,095 0,05 0,094 
Cr 0,79 0,42 1,18 0,29 1,62 0,23 
Cu 2,2 2,83 tz 5.3 3,72 2,9 
Fe 161 136 296 390 175 
Hg 0,01 0,05 0,08 0,1 0,07 0,02 
Mn 12,1 12 13,8 6,3 21,39 9,7 
Ni 0,09 0,28 0,43 0,1 1,56 0,78 
Pb 0,87 0,8 0,3 6,7 2,67 3,2 
Se 0,04 

Te 0,05 

V 0,008 0,12 2,25 

Zn 12 14 17,6 5:1 19,28 13,9 


Tab. 7 -Valori massimi (ppm) riscontrati nei talli di Xanthoria parietina in Italia, e loro media. 


Maximum values (ppm) found in the thalli of Xanthoria parietina in /taly, and their average. 


Al 

As 
Ba 
Be 
Cd 
Cr 
Cu 
Fe 
Hg 


6000 
0,84 


54,84 


0,19 
2,26 
60,45 
95,3 
4276 
0,28 
90,6 
34,37 
85,62 
1,43 
1,03 
12,55 
115,1 


1576 
3,73 
70 


15 
10,2 
159 
1840 
0,43 
‘54 
6,2 
14,4 


5,82 
164 


8390 


0,4 
4,24 
18,7 
1388 
0,32 
50,2 
1,61 
17,6 


52,6 


650 


0,98 
8,4 
33,4 
1960 
0,31 
77,6 
2,22 
67 


779 


6400 
5,02 


0,77 
0,55 
9,06 
148,2 


1,04 
136,2 
6,46 
12,61 


15,02 
145,3 


2714 


0,794 
8,53 
40 
2272 
0,33 
61,8 
8,7 
95 


92,6 


4288, 33 
3,20 
62,42 
0,48 
1,02 
16,81 
82,43 
2347,20 
0,45 
78,40 
9,93 
48,71 
2,97 
1,03 
11,13 
218,10 
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Fig. 5 - Dendrogramma dei metalli basato sui dati di Tabb. 2 -4. 
Dendrogram of the metals, based on the data in Tabs. 2-4. 


0,65), Manganese e Arsenico (R = 0,64) e 
Arsenico e Bario (R = 0,40). Ciò suggerisce che 
questi elementi, con massimi nelle stesse stazioni, 
hanno origini comuni. 

Il pattern dei metalli del cluster 3 (Fig. 6c) è 
simile al precedente (Fig. 6b); 1 massimi, tuttavia, 
sì raggiungono più a nord, nelle Provincie di 
Pordenone e di Udine, con massimi secondari a 
nord della Laguna di Marano (Fig. 6c). Questo 
cluster è più eterogeneo del precedente: i due 
metalli più simili, Zinco e Cromo sono anch'essi 
positivamente correlati (R = 0,54, P<1%, v. Fig. 
7), ma con significatività minore della coppia 
Alluminio-Ferro (Fig. 7). Gli altri metalli hanno 
correlazioni non significative: R = 0,40 (Cromo- 
Nichel), R = 0,025 (Nichel-Cadmio), R = 0,071 
(Cadmio-Cromo). 

I risultati evidenziano tre sindromi principali 
da accumulo di metalli, corrispondenti ai tre 
clusters principali, ciascuna con chiari patterns 
geografici in tre aree geomorfologicamente ben 
caratterizzate: bassa pianura (cluster 1), media 
pianura (cluster 2) ed alta pianura (cluster 3). 
Media ed alta pianura mostrano sindromi piutto- 
sto simili, mentre la bassa pianura presenta 
massimi in diverse stazioni per diversi metalli 
(del cluster 1, ed in parte del cluster 2). 
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Cartografia 


Per ciascun metallo sono stati elaborati due tipi 
di carte: 

a) carte suddivise in nove fasce, ottenute 
dividendo in parti eguali l’intervallo tra il minimo 
e massimo locali; esse mostrano eventuali patterns 
geografici, ed indicano eventuali «hot spots»; 

b) carte suddivise in sette fasce, corrispondenti 
ai livelli di naturalità/alterazione riportati in 
Tab.l; esse permettono di valutare 1 livelli di 
alterazione espressi dalle concentrazioni dei 
metalli nei licheni. 

La discussione raggruppa 1 metalli in ordine 
alfabetico entro i tre clusters del dendrogramma 
(Fig. 5). Il Mercurio, non compreso nella 
classificazione, é attribuito al cluster 1, data la 
somiglianza della sua carta di distribuzione con 
quelle dei metalli di questo cluster. 


Cluster 1 


Berillio - E uno dei metalli più leggeri, e la sua 
concentrazione nella crosta terrestre è mediamente 
di 3 ppm (Krauskopf 1979). Viene utilizzato sotto 
forma di silicati nella produzione di leghe con Cu, 
Zn e NI, come moderatore neutro nei reattori 
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nucleari, nei freni dei velivoli, nei sistemi di guida 
inerziale di missili ed aeroplani e nei componenti 
strutturali di veicoli spaziali. La principale fonte di 
emissione in atmosfera sembra essere la combu- 
stione del carbone. Studi sugli effetti del Berillio 
sulle piante sono piuttosto rari: in alcuni casi basse 
concentrazioni possono persino indurre effetti 
benefici sulla crescita. Il Berillio ed i suoi sali 
sono tossici per l’uomo, con effetti sia acuti che 
cronici. A livello cronico, il Berillio può indurre 
alterazioni patologiche nel sistema immunitario, 
come disturbi nell’afflusso dei linfociti nei tessuti 
danneggiati, o una malattia nota come Berilliosi, 
dovuta all’inalazione di composti tossici del 
Berillio, che conduce a complicazioni cardiache. 
Esposizioni acute possono provocare infiamma- 
zioni del polmone. Il Berillio può anche provocare 
dermatiti ed ulcerazioni della pelle (Lee 1972). Il 
valore di backgroud italiano in Xanthoria parietina 
è di 0,04 ppm, identico al valore corrispondente al 
20° percentile delle 203 misure in diverse specie di 
licheni foliosi in Italia (Tab. 1). Nell’area di studio 
il valore medio è di 0,06 ppm, quello minimo di 
0,02 ppm e quello massimo di 0,19 ppm (Tab. 5). 
Le stazioni con i valori più alti sono (Tabb. 8-10) 
Go2, Pn102, Pn101 e Go70. La carta di Fig. 8a 
mostra patterns geografici con massimi nella 
fascia centrale dell’area di studio (tra la Provincia 
di Pordenone e quella di Udine) e nella parte nord- 
orientale della Provincia di Gorizia. L’area con 
alterazioni maggiori si limita ad una piccola 
porzione della Provincia di Pordenone, e le 
condizioni ambientali appaiono generalmente 
buone (Fig. 8b). 


Mercurio - È uno degli elementi meno 
abbondanti nella crosta terrestre (0,027 ppm, 
Floccia er al. 1985), appena il 74° per abbondan- 
za, ma importante per l’alta tossicità e per le 
modalità di circolazione in natura. Il «Geological 
Survey Professional Paper n. 713» indica i seguenti 
livelli nell'ambiente: roccia 0,01 ppm, terreno 0,1 
ppm, aria 0,00001 ppm e acque fluviali 0,0001 
ppm. Il Mercurio ha una spiccata tendenza a 
passare nell’atmosfera, ritornando in breve tempo 
sulla superficie terrestre con le piogge. Il solo 
minerale per l’utilizzo industriale è il cinabro: 
l'estrazione mediante arrostimento contamina 
l'atmosfera in prossimità dei forni. Il Mercurio è 
utilizzato nelle industrie chimiche (cloro e soda 
caustica) e petrolchimiche, nelle fonderie, acciaie- 
rie, nella fabbricazione di vernici e delle carta, 
batterie ed interruttori elettrici, per la produzione 
di insetticidi e funghicidi; è anche impiegato per 
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produrre antisettici, cere per pavimenti, prodotti 
lucidanti per mobili, ammorbidenti di tessuti, filtri 
dei condizionatori d’aria (Dall’Aglio 1988). La sua 
tossicità è dovuta alla grande affinità per i gruppi 
sulfidrilici delle proteine: legandosi alle proteine di 
membrana oppure agli enzimi cellulari, il Mercu- 
rio può alterare le normali attività cellulari. Il 
Mercurio e i suoi composti possono subire 
trasformazioni biologiche sia nell’ambiente che 
nell'organismo; i composti organici sono 1 più 
pericolosi perché permeano le membrane e si 
accumulano nel cervello, fegato e rene; il metil- 
mercurio si accumula nelle catene alimentari con 
effetti fortemente tossici. Nei vegetali esso causa 
disturbi mitotici, ma le piante ne assorbono solo 
piccole quantità, e le concentrazioni sono gene- 
ralmente inferiori a 0,1 ppm. 


Il valore di background in Xanthoria in 
Italia è di 0,06 ppm, praticamente identico a 
quello corrispondente al 20° percentile delle 485 
misure sinora effettuate in Italia in licheni 
foliosi epifiti, che è pari a 0,07 ppm (Tab. 1). 
Nell’area di studio il valore medio è di 0,09 
ppm, quello minimo di 0,01 ppm quello 
massimo di 0,28 ppm (Tab. 5). Le stazioni 
con le concentrazioni più elevate sono Ud6, 
Ud304, Ud305, Ud307, Ud33, Go209, Ud54, 
Ud60, Ud309, Pnl e Gol2 (Tabb. 8-10). 


La Fig. 9a mostra patterns geografici piu 
consistenti nella fascia meridionale della Provin- 
cia di Udine, lungo il corso dei fiumi Aussa e 
Corno, e nel Gradese. Ciò indica un’estensione 
della contaminazione proveniente dalla terraferma 
al sistema lagunare. I massimi rientrano nella 
media italiana, ma l’elevato rapporto tra massimo 
e minimo locale suggerisce contaminazioni non 
trascurabili, specialmente nell’area dell’Aussa- 
Corno (Fig. 9b). La stazione Ud6 ha le piu alte 
concentrazioni dell’area di studio. La carta di Fig. 
9b non indica alti livelli di alterazione ambientale 
(v. Tab. 1). Va però sottolineato che la tossicità del 
Mercurio si manifesta per accumulo, e che 
esposizioni a basse concentrazioni nel lungo 
periodo possono essere dannose per la salute 
pubblica. 


Piombo - Presente nella crosta terrestre in 
misura ridotta (20 ppm), il Piombo tende ad 
accumularsi negli organismi, ed è tossico per 
animali e piante (Caglioti 1979). Nelle aree 
urbane si raggiungono valori di punta in atmo- 
sfera pari a 71 ug/m° , in aree non urbane la 
concentrazione scende a 0,0002 ug/m? (Floccia et 
al. 1985). Fonte principale è la combustione degli 
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Fig. 6 a,b,c - Carte delle deposizioni complessive dei metalli nei clusters 1, 2 e 3. I valori sono stati normalizzati e riportati in 
una scala da 0 a 10. 


Maps of the total contamination by metals in the clusters 1, 2 e 3. Values are normalized and reported in a scale 
from 0 to 10. 
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Correlazione tra Se e Be 
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Fig. 7 - Correlazioni tra le concentrazioni di Be e Se, Fe e Al, Zn e Cr nei talli lichenici. Solo la prima correlazione non è 
significativa. 
Correlations between Be and Se, Fe and Al, Zn and Cr in the lichen thalli. Only the first correlation is not significant. 
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Berillio 





Fig. 8a - Carta delle concentrazioni di Be nei talli lichenici (ppm). 
Map of the concentrations of Be in lichen thalli (ppm). 





di 


Fig. 8b - Carta dei livelli di naturalità/alterazione di Be (v. Tab. 1). 
Map of the levels of naturality/alteration of Be (see Tab./). 
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Mercurio 





0.24 


0.21 


0.18 


0.15 





Fig. 9a - Carta delle concentrazioni di Hg nei talli lichenici (ppm). 
Map of the concentrations of Hg in lichen thalli (ppm). 





Fig. 9b - Carta dei livelli di naturalità/alterazione di Hg (v. Tab. 1). 
Map of the levels of naturality/alteration of Hg (see Tab. 1). 
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Piombo 





Fig. 10a - Carta delle concentrazioni di Pb nei talli lichenici (ppm). 
Map of the concentrations of Pb in lichen thalli (ppm). 





Fig. 10b - Carta dei livelli di naturalità/alterazione di Pb (v. Tab. 1). 
Map of the levels of naturality/alteration of Pb (see Tab.1). 
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Selenio 





Fig. 1la - Carta delle concentrazioni di Se nei talli lichenici (ppm). 
Map of the concentrations of Se in lichen thalli (ppm). 





ai 


Fig. 11b - Carta dei livelli di naturalita/alterazione di Se (v. Tab. 1). 
Map of the levels of naturality/alteration of Se (see Tab. 1). 
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additivi antidetonanti della benzina, ma notevole è 
pure l’apporto dato dalle fonderie e dalla 
combustione del carbone. La tossicità del Piombo 
è dovuta allaffinita per 1 gruppi sulfidrici delle 
proteine: sono noti effetti inibitori verso alcuni 
enzimi, che si manifestano spesso come anemie, 
causa l’alterazione nella biosintesi del gruppo eme 
dell'emoglobina eritrocitaria. I danni maggiori 
sono a carico dei sistemi eritropoletico, nervoso, 
gastrointestinale e renale. Circa 11 30% del Piombo 
inalato è assorbito a livello bronchiale e circa il 
10% di quello ingerito è assorbito dal tratto 
gastrointestinale. Il maggior compartimento di 
accumulo é l’osso, ove si trova il 90% del Piombo 
corporeo e dove risiede il tessuto emopoietico che 
subisce 1 danni maggiori; in questa sede 11 Piombo 
ha un’emivita di ca. 20 anni. Altri compartimenti 
di deposito sono il sangue, dove esso si lega agli 
eritrociti, probabilmente in associazione con 
l’emoglobina, e 1 tessuti molli, dove ha un’emivita 
biologica di 20 giorni. L’eliminazione avviene 
prevalentemente per via urinaria (80%); altre vie 
di secrezione sono 1 capelli, le unghie ed il sudore. 
(Dall’Aglio 1988, Lee 1972a,b). 


Il valore di background riscontrato in Xantho- 
ria in Italia è di 2,42 ppm, vicino al valore 
corrispondente al 20° percentile delle 679 misure 
relative a diversi licheni foliosi sinora analizzati in 
Italia, che è di 3 ppm (Tab. 1). Nell’area di studio 
il valore medio è di 9,76 ppm, quello minimo di 
0,87 ppm, ben al di sotto del background, e quello 
massimo di 85,62 ppm. Le stazioni con le 
concentrazioni maggiori sono Pn51, Go31, Go9, 
Ud302, Ud305, Go64 e Ud54 (Tabb. 8-10). Salvo 
la prima, sita in una discarica, le altre hanno valori 
piuttosto bassi rispetto ad altre parti d’Italia: 
l’influsso delle emissioni veicolari nell’area di 
studio non appare significativo. Molte stazioni 
con valori massimi di altri metalli hanno valori 
bassi per il Piombo. La Fig. 10a mostra una 
situazione omogenea, senza patterns geografici 
importanti, e con fenomeni limitati e puntiformi. 
Nel complesso la situazione appare buona 
(Fig.10b). Tuttavia va considerato che le maggio- 
ri emissioni di Piombo derivano dal traffico 
veicolare, che in questo studio la strategia di 
campionamento mirava a ridurre al minimo 
l’apporto di inquinanti provenienti dal traffico, e 
che la deposizione del Piombo emesso dagli 
autoveicoli si esaurisce a pochi metri dal margine 
stradale. 


Selenio - Presente nella crosta terrestre in 
concentrazioni di ca. 0,05-0,09 ppm, è usato 
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nell’industria per la produzione di leghe con ferro 
e rame, di componenti elettronici come fotocellule, 
di vetro, plastica e ceramiche, per accrescere la 
resistenza al calore, per l'ossidazione della gom- 
ma, come lubrificante, e come agente terapeutico 
nella sintesi di prodotti tricodermatologici. Il 
Selenio, non necessario per le piante, viene però 
assorbito sia dalle radici che dalle foglie, e può 
avere un’azione fitotossica, influenzata da fattori 
come: specie di pianta (alcune piante lo accumu- 
lano senza subire danni), forma chimica (solita- 
mente le piante lo assumono come selenato, 
selenito o composti organici), presenza di ioni 
competitivi come solfati e fosfati. La tossicità per 
gli animali è inferiore, ma alte concentrazioni 
possono causare malattie (malattia da alcali, blind 
staggers), mentre concentrazioni al di sotto della 
soglia fisiologica possono causare la «malattia del 
muscolo bianco». L’intervallo di tolleranza tra 11 
livello di normalità e quello di tossicità è ristretto: 
il valore minimo è di 0,03-0,10 ppm, in relazione 
alla quantità di vitamina È e di altre sostanze 
assunte nella dieta, mentre il massimo è di circa 3- 
4 ppm, al di sopra del quale la concentrazione 
viene considerata tossica (Underwood 1977). 


Il valore di background in Xanthoria parietina, 
a causa della scarsità di dati relativi ad altre parti 
d’Italia, è stato calcolato come media dei tre valori 
minimi riscontrati nell’area di studio: esso è pari a 
0,04 ppm, identico al valore corrispondente al 20° 
percentile delle 199 misure relative a diversi licheni 
foliosi epifiti in Italia (Tab. 1). Nell’area di studio 
il valore medio è di 0,19 ppm, il minimo di 0,04 
ppm ed il massimo di 1,43 ppm (Tab. 5). Le 
stazioni con 1 valori più elevati sono Ud13, Ud3, 
Go27, Go2l, Go22, Ud5, Ud29, Pn50,Ud30 e 
Pn49 (Tabb. 8-10). 

La carta di Fig. Ila evidenzia, salvo alcune 
stazioni isolate, concentrazioni minori nella parte 
settentrionale, maggiori in quella meridionale 
dell’area di studio. Nelle parti sudoccidentale e 
nordorientale della Provincia di Udine ed in quella 
centro-meridionale della Provincia di Gorizia si 
hanno chiari fenomeni diffusionali meritevoli di 
controllo. Le stazioni con concentrazioni maggiori 
ricadono nelle fasce di alterazione ambientale da 
alta a molto alta (Fig. 11b). 


Tellurio - Presente nella crosta terrestre tra 100 
e 500 ppm, il suo comportamento geochimico è 
simile a quello del Selenio, ed in parte a quello del 
Bario e del Mercurio (Adriano 1986). Il riscalda- 
mento provoca l’ossidazione del Tellurio, che 
assume una forma chimica volatile facilmente 
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Fig. 12a - Carta delle concentrazioni di Te nei talli lichenici (ppm). 
Map of the concentrations of Te in lichen thalli (ppm). 
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Fig. 12b - Carta dei livelli di naturalita/alterazione di Te (v. Tab. 1). 
Map of the levels of naturality/alteration of Te (see Tab./). 


24 Studia Geobot. 18 (1999) 


- Biomonitoraggio di metalli tramite licheni in Friuli-Venezia Giulia - 


assorbibile dagli ossidi di Ferro. Il Tellurio è un 
sottoprodotto della combustione del carbone. 

Per la scarsezza di dati in Xanthoria, il valore di 
background è stato calcolato come media dei tre 
valori minimi locali, ed è pari a 0,05 ppm, in 
accordo con quello corrispondente al 20° percen- 
tile delle 178 misure relative a licheni foliosi in 
Italia (Tab. 1). Nell’area di studio il valore medio è 
di 0,21 ppm, quello minimo di 0,05 ppm e quello 
massimo di 1,03 ppm (Tab. 5). Le stazioni con 1 
valori più elevati sono Pnl14, Gol0, Ud302, 
Ud301, Ud303, Pn104 e Pnl13 (Tabb. 8-10). 

La Fig. 12a mostra, nell’ambito di una 
situazione piuttosto omogenea, alcuni patterns 
geografici nella fascia meridionale della Provincia 
di Udine. Le Provincie di Pordenone e di Gorizia 
hanno concentrazioni elevate puntiformi, o con 
patterns ristretti; l’area più interessata è quella sita 
a nord di Grado. La situazione generale è 
discretamente buona, come mostrato dalla carta 
della naturalità/alterazione: quasi tutto il territo- 
rio si trova in condizioni di naturalità (Fig. 12b). 


Cluster 2 


Alluminio - È il terzo elemento per abbondanza 
nella crosta terrestre e, data la sua bassa tossicità, 
€ stato incluso solo per valutare la contaminazione 
terrigena dei campioni. Viene impiegato per la 
produzione di leghe leggere nella costruzione di 
veicoli, aerei, navi ecc., di vernici e per pellicole di 
Alluminio, come mordente nella colorazione di 
fibre tessili, e come impermeabilizzante. 

Il valore di background in Xanthoria è di 
247,83 ppm, simile a quello calcolato sulla base del 
20° percentile delle 606 misure sinora effettuate in 
licheni foliosi in Italia (350 ppm, Tab. 1). Il valore 
medio locale è di 608,63 ppm, quello minimo di 
148 ppm, decisamente più basso del background; 
quello massimo, di 6.000 ppm, è molto alto 
rispetto al massimi italiani (Tab. 7). Le stazioni 
con le concentrazioni più elevate sono Go2, Ud10, 
Ud8 e Ud9 (Tabb. 8-10). 

La Fig. 13a evidenzia chiari patterns geografici 
nella fascia centrale della Provincia di Udine, con 
un’estensione nella porzione centro-occidentale di 
quella di Gorizia. Nelle Provincie di Pordenone e 
di Trieste 1 valori sono compresi tra quelli medi 
per l’Italia. La stazione Go2 ha un valore molto 
maggiore del background, ed oltre 40 volte 
maggiore del minimo locale, il che suggerisce 
una contaminazione da Alluminio piuttosto 
consistente. I fenomeni di alterazione elevata si 
limitano a poche stazioni (Fig. 13b) con probabili 


apporti terrigeni: a nord della linea delle risorgive 
si hanno infatti estesi affioramenti di terreni 
ferrettizzati, con alti tenori di idrossidi di Ferro e 
di Alluminio. 


Arsenico - Presente nella crosta terrestre in 
misura di 1,5-2 ppm, si trova comunemente in 
forma ossidata nell’atmosfera come triossido di 
Arsenico (As:0:, Arsenico Bianco). Viene usato 
per la produzione di insetticidi, erbicidi, fungicidi, 
alghicidi, defolianti, conservanti del legno, vernici, 
ceramiche e vetri, e la sua forma elementare è 
usata per produrre leghe con Piombo e Rame. Nei 
pesticidi è presente come arsenato di Piombo, 
Calcio, Sodio e derivati organici. Le principali 
fonti sono antropogene, e riguardano la produ- 
zione di Rame, Zinco e Piombo, l’utilizzo in 
agricoltura e la combustione di carbone. Tutti 1 
composti dell’ Arsenico sono tossici, ed in concen- 
trazioni sufficienti causano morte o malattia in 
piante e animali. Inalazione ed ingestione provo- 
cano intossicazioni croniche, che si manifestano 
come debolezza e dolori addominali, dermatiti, 
perforazioni del setto nasale, ulcerazione della 
pelle, ed acute, che portano spesso al decesso; 
l’Arsenico è cancerogeno per la pelle, il polmone e 
il fegato (Lee 1972). 


Il background in Xanthoria è di 0,25 ppm, 
simile a quello calcolato sulla base del 20° 
percentile delle 415 misure effettuate in diversi 
licheni foliosi epifiti. Nell’area di studio il valore 
medio è di 0,21 ppm. Il minimo, di 0,04 ppm, è 
notevolmente inferiore al background, ed il 
massimo è di 0,84 ppm. Tutti questi valori sono 
comunque inferiori a quelli rilevati in altre parti 
d’Italia. Tuttavia, gli unici dati disponibili per 
l’Arsenico derivano da aree relativamente antro- 
pizzate, quali Montalto di Castro (max 5,02 ppm) 
e la regione Veneto, con massimi nell’area 
circumlagunare (3,73 ppm), per cui un’analisi 
comparativa contro i valori massimi rischia di 
sottostimare l’alterazione ambientale in Friuli- 
Venezia Giulia. L’elevato rapporto massimo/ 
minimo indica fenomeni di alterazione di una 
discreta consistenza. Le concentrazioni più alte 
riguardano le seguenti stazioni Ud10, Go2, Ud26 
e F3 (Tabb. 8-10). 

La Fig. 14a mostra chiari patterns geografici 
nella parte centro-settentrionale dell’area di 
studio, in Provincia di Udine, e, in misura meno 


. evidente, in quella meridionale della Provincia di 
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Gorizia. I massimi, tutti in aree di agricoltura 
intensiva, possono essere dovuti ad un’abuso di 
insetticidi, pesticidi e diserbanti, alcuni dei quali 
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Fig. 13a - Carta delle concentrazioni di Al nei talli lichenici (ppm). 
Map of the concentrations of Al in lichen thalli (ppm). 





Fig. 13b - Carta dei livelli di naturalità/alterazione di Al (v. Tab. 1). 
Map of the levels of naturality/alteration of Al (see Tab. 1). 
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Fig. 14a - Carta delle concentrazioni di As nei talli lichenici (ppm). 
Map of the concentrations of As in lichen thalli (ppm). 
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Fig. 14b - Carta dei livelli di naturalita/alterazione di As (v. Tab.l). 
Map of the levels of naturality/alteration of As (see Tab.1). 
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contengono Arsenico come principio attivo. La 
carta dei livelli di naturalità/alterazione (Fig. 14b) 
indica situazioni più o meno naturali in tutta 
l’area di studio. 


Bario - Il Bario, presente nella crosta terrestre 
nella misura di circa 500 ppm, tende ad accumu- 
larsi nei suoli e in depositi ricchi di ossido di 
Manganese. Soprattutto in forma di barite 
(BaSO4), viene utilizzato nella produzione di 
diversi prodotti chimici, come vetro, colori e 
gomma. Il BaSO4 è sufficientemente solubile da 
venir assunto dalle piante in substrati ricchi di 
Bario, in concentrazioni tossiche per gli animali. 

Il background italiano in Xanthoria è di 1,40 
ppm, mentre il valore corrispondente al 20° 
percentile delle 330 misure sinora effettuate in 
Italia su diversi licheni foliosi epifiti è di 3,3 ppm. 
Nell’area di studio il valore medio è di 5,38 ppm, il 
minimo di 0,83 ppm ed il massimo di 54,84 ppm 
(Tab. 5). Le stazioni con le concentrazioni più alte 
sono: Go26, Go28, Go2, Ud24 e Gol 5 (Tabb. 8- 
10). 

La Fig. 15a mostra alcuni patterns geografici 
nelle parti centrale e meridionale della Provincia di 
Gorizia, e nella porzione centro-orientale della 
Provincia di Udine. La carta dei livelli di 
naturalità/alterazione (Fig. 15b) mostra una 
situazione generalmente buona in quasi tutta 
l’area di studio, eccetto Monfalcone, Ronchi dei 
Legionari, ed alcune stazioni poste leggermente 
più a nord. 


Ferro - È il quarto elemento per abbondanza 
nella crosta terrestre e, come l’Alluminio, ha 
origine prevalentemente litogena. È presente nei 
composti umici in forma colloidale, ed è il più 
abbondante e meglio conosciuto nei sistemi 
biologici. Fonti secondarie sono gli scarichi delle 
miniere, che in presenza di ossigeno danno 
precipitati di idrossido ferrico, e le industrie 
metallurgiche e petrolifere (Floccia er al. 1985). 

Il background in Xanthoria è di 231,60 ppm, 
molto simile a quello corrispondente al 20° 
percentile delle 627 misure sinora effettuate in 
licheni foliosi d’Italia, che è pari a 290 ppm (Tab. 
1). Nell’area di studio il valore medio è di 502,97 
ppm, il minimo di 161 ppm; il massimo, di 4276 
ppm, è il più alto mai registrato in Italia. Le 
stazioni con le concentrazioni piu alte sono Go2, 
Ud54, Udl0, Ud57, Ud8, Ud9 e Ud60 (Tabb. 8- 
10). 

La Fig. 16a mostra patterns geografici simili a 
quelli dell’Alluminio (Fig. 13a). Le aree piu 
interessate sono la parte centro-meridionale della 
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Provincia di Udine e quella centro-occidentale 
della Provincia di Gorizia, più l’area circostante la 
città di Trieste. La carta dei livelli di naturalità/ 
alterazione (Fig. 16b) è molto simile a quella 
dell’Alluminio (Fig. 13b), il che corrobora l’ipotesi 
che nell’area di studio le concentrazioni dei due 
metalli siano di natura prevalentemente terrigena. 
Anche in questo caso l’area con concentrazioni 
più alte si trova immediatamente a nord della linea 
delle risorgive, ove si hanno estesi affioramenti di 
terreni ferrettizzati, con alti tenori di idrossidi di 
Ferro e di Alluminio. I valori massimi, tuttavia, 
tra i più alti in Italia, alcuni raggiunti presso 
fonderie o depositi di rottami ferrosi, sono 
probabilmente dovuti a contaminazione antropo- 
gena. 


Manganese - È uno dei metalli più abbondanti 
negli organismi. Si impiega nell’industria del Ferro 
e dell’Acciaio (nei fumi c’è il 4% ca. di ossido di 
Manganese) ed è presente anche come additivo nei 
carburanti (Floccia er al. 1985); altre fonti sono la 
combustione di carbone, petrolio e l’incenerimen- 
to di rifiuti. E tossico solo per le piante, quando 
suoli con pH inferiore a 6 vengono irrigati da 
acque con concentrazioni di Manganese di 
qualche mg/l. Un deficit di Manganese porta a 
clorosi e ad insufficiente accrescimento fogliare. Il 
Manganese è l’unico elemento presente in minore 
misura nel lichene rispetto alle foglie di piante 
superiori (Tuominen & Jaakkola 1973), tanto che 
Puckett (1988) ritiene che briofite e licheni non 
siano dei buoni indicatori per questo elemento. Il 
Manganese, come Ferro ed Alluminio, viene 
spesso utilizzato per valutare la contaminazione 
terrigena dei campioni. 

Il background per Xanthoria parietina in Italia 
è di 12,55 ppm, mentre quello calcolato sulla base 
del 20° percentile delle 629 misure effettuate su 
licheni foliosi epifiti è pari a 20 ppm (Tab. 1). 
Nell’area di studio la media è di 26,2 ppm, il 
minimo di 12,10 ppm, in buon accordo con il 
background, mentre il massimo, di 90,60 ppm, è 
tra 1 più elevati d’Italia. Le stazioni con le 
concentrazioni più alte sono Ud10, Ud54, Ud57, 
Go2, Ud26 e Ud15 (Tabb. 8-10). 

La Fig. 17a evidenzia chiari patterns geografici 
nella parte centrale della Provincia di Udine; 
quella di Gorizia invece, non presenta concentra- 
zioni così elevate, eccetto che in una singola 
stazione nella parte centro occidentale (Go2). Le 
Provincie di Pordenone e di Trieste hanno 
concentrazioni comprese nelle distribuzioni nor- 
mali sinora riscontrate in Italia. I valori più 
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Fig. 15a - Carta delle concentrazioni di Ba nei talli lichenici (ppm). 
Map of the concentrations of Ba in lichen thalli (ppm). 
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Fig. 15b - Carta dei livelli di naturalità/alterazione di Ba (v. Tab. 1). 
Map of the levels of naturality/alteration of Ba (see Tab. 1). 
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Fig. 16a - Carta delle concentrazioni di Fe nei talli lichenici (ppm). 
Map of the concentrations of Fe in lichen thalli (ppm). 
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Fig. 16b - Carta dei livelli di naturalità/alterazione di Fe (v. Tab. 1). 
Map of the levels of naturality/alteration of Fe (see Tab.1). 
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Fig. 17a - Carta delle concentrazioni di Mn nei talli lichenici (ppm). 
Map of the concentrations of Mn in lichen thalli (ppm). 
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Fig. 17b - Carta dei livelli di naturalita/alterazione di Mn (v. Tab.1). 
Map of the levels of naturality/alteration of Mn (see Tab.1). 
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elevati, paragonati a quelli di altre parti d’Italia, 
non appaiono particolarmente alti: persino 1 
massimi in Provincia di Udine non indicano, 
salvo che in un caso, fenomeni di rilevante 
alterazione ambientale (Fig. 17b). 


Vanadio - Presente nella crosta terrestre in 
concentrazioni medie di 150 ppm (Adriano 1986), 
viene usato nella produzione di Ferro-Vanadio, 
nella sintesi di leghe con Titanio, come additivo 
dell’acciaio, come catalizzatore in varie reazioni 
chimiche industriali. Il pentossido di Vanadio è 
usato nella produzione della ceramica e di vari 
prodotti chimici. Il Vanadio è inoltre presente nei 
prodotti di combustione del carbone e di altri 
carburanti di origine fossile. È stata riscontrata 
una evidente correlazione con varie malattie 
dell'apparato respiratorio, incluso il cancro al 
polmone; l’esposizione ad emissioni industriali 
provoca irritazione polmonare, ed irritazione 
degli occhi; la tossicità del Vanadio è correlata 
con la presenza di altri metalli come Nichel e 
Cromo (Lee 1972). 

Il background italiano in Xanthoria è di 0,82 
ppm, leggermente più alto del valore corrispon- 
dente al 20° percentile delle 396 misure sinora 
effettuate in Italia (0,63 ppm, Tab. 1). Nell’area di 
studio il valore medio è di 1,27 ppm, il minimo di 
0,08 ppm, in buon accordo con i valori di 
background, mentre qullo massimo, di 12,55 
ppm, è tra i più alti d’Italia. Le stazioni con le 
concentrazioni più elevate sono Go2 e Udl0 
(Tabb. 8-10). 

La Fig. 18a mostra una situazione analoga a 
quella del Ferro: patterns geografici sono evidenti 
nella parte centrale dell’area di studio (Provincia 
di Udine) e in quella centro-occidentale della 
Provincia di Gorizia, mentre la Provincia di 
Pordenone presenta concentrazioni più basse. Il 
Vanadio può venire assorbito facilmente dagli 
ossidi di Ferro, il che potrebbe spiegare la sua 
buona correlazione con questo metallo. Salvo che 
nella stazione Go2, i valori non sono tali da far 
supporre forti contaminazioni da Vanadio: la 
carta della naturalità/alterazione di Fig.18b 
mostra una situazione generalmente buona su 
quasi tutta l’area di studio. 


Cluster 3 


Cadmio - Relativamente raro (0,5 ppm nella 
crosta terrestre), è tossico sia per gli animali che 
per le piante ed ha potere cancerogeno. Viene 
immagazzinato nel rene e nel fegato; l’effetto più 
dannoso è la perdita dei minerali delle ossa, che 
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divengono flessibili e tenere (Lee 1972). Il Cadmio 
è un sottoprodotto delle industrie dello Zinco e del 
Piombo, utilizzato nell’industria automobilistica, 
nella produzione di pigmenti, batterie, leghe, e del 
piombo tetraetile, come dietilcadmio; deriva anche 
dall’impiego di fertilizzanti fosfatici e pesticidi, e 
dalla combustione di petrolio, carbone, carta e 
rifiuti urbani. Adriano (1986) riporta concentra- 
zioni da 4 a 17 ppm in piante di ambienti 
contaminati, e da 0,1 a 2,4 ppm in aree lontane 
da fonti inquinanti. 


Il background italiano in Xanthoria è di 0,08 
ppm, mentre il valore corrispondente al 20° 
percentile delle 636 misure in diversi licheni 
foliosi è di 0,2 ppm. Nell’area di studio il valore 
medio è di 0,46 ppm, il minimo di 0,02 ppm, più 
basso del valore di background, mentre il 
massimo, di 2,26 ppm, è il più alto d’Italia. Le 
stazioni con 1 valori più elevati sono Ud57, Ud6, 
Pn7, Ud31, Pn20 (Tabb. 8-10). 


La Fig. 19a mostra come le zone più interessate 
sono la parte settentrionale della Provincia di 
Pordenone, quella centrale e soprattutto meridio- 
nale della Provincia di Udine (con un pattern 
molto simile a quello del Mercurio), e la fascia 
centrale della Provincia di Gorizia. La carta dei 
livelli di naturalità/alterazione (Fig. 19b) suggeri- 
sce una situazione piuttosto normale in quasi tutta 
l’area di studio, salvo alcune isolate località con 
livelli di alterazione relativamente elevati. Il 
Cadmio ha un elevato tasso di diffusione, che 
dipende anche dall’entità delle precipitazioni che 
ne favoriscono il trasporto a lunga distanza. Una 
delle fonti principali potrebbe essere l’abuso di 
fertilizzanti fosfatici e pesticidi. 


Cromo - Presente nella crosta terrestre in 
misura di 80-200 ppm, si trova comunemente 
nello stato di ossidazione III. È molto usato negli 
impianti di cromatura, nella produzione di vernici, 
nelle concerie, cartiere, tintorie industriali, lavo- 
razione dell’acciaio ed altri metalli. Molto tossico 
è lo stato di ossidazione VI, che può provocare 
cancro al polmone ed ulcerazioni della pelle (Lee 
1972). 


Il valore di background Italiano in Xanthoria è 
di 0,76 ppm, quello corrispondente al 20° 
percentile delle 634 misure sinora effettuate in 
diversi licheni foliosi epifiti è di 1,2 ppm (Tab. 1). 
Nell’area di studio il valore medio è di 4,46 ppm, il 
minimo di 0,79, in buon accordo con il back- 
ground, mentre il massimo, di 60,45 ppm, è di 
gran lunga il più alto d’Italia (Tabb. 5-7). Le 
stazioni con le maggiori concentrazioni sono 
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Fig. 18a - Carta delle concentrazioni di V nei talli lichenici (ppm.) 
Map of the concentrations of V in lichen thalli (ppm). 
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Fig. 18b - Carta dei livelli di naturalità/alterazione di V (v. Tab. 1). 
Map of the levels of naturality/alteration of V (see Tab.1). 
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Fig. 19a - Carta delle concentrazioni di Cd nei talli lichenici (ppm). 
Map of the concentrations of Cd in lichen thalli (ppm). 
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Fig. 19b - Carta dei livelli di naturalità/alterazione di Cd (v. Tab. 1). 
Map of the levels of naturality/alteration of Cd (see Tab.1). 
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Cromo 





Fig. 20a - Carta delle concentrazioni di Cr nei talli lichenici (ppm). 
Map of the concentrations of Cr in lichen thalli (ppm). 
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Fig. 20b - Carta dei livelli di naturalita/alterazione di Cr (v. Tab. 1). 
Map of the levels of naturality/alteration of Cr (see Tab.1). 
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Ud54, Ud60, Ud33, Go2, Ud57, Udl8, Ud30, 
Gol, Pn44, Udl10, Ud8 e Ud9 (Tabb. 8-10). 

La Fig. 20a individua chiari patterns geografici 
con massimi nella parte centrale e meridionale 
della Provincia di Udine, estesi a quella centro- 
occidentale della Provincia di Gorizia. Nelle 
Provincie di Pordenone e di Trieste le concentra- 
zioni sono più omogenee a livelli più bassi. La 
carta dei livelli di naturalità/alterazione (Fig. 20b) 
indica situazioni di gravi e diffuse alterazioni 
ambientali in buona parte della Provincia di 
Udine, e nella parte centro-occidentale di quella 
di Gorizia. Ben cinque stazioni hanno concentra- 
zioni notevolmente superiori ai massimi nazionali, 
che si discostano fortemente sia dal valore minimo 
che da quello medio locali, il che suggerisce forti 
contaminazioni da Cromo. Altre stazioni hanno 
valori superiori al massimo italiano, registrato 
presso un inceneritore di rifiuti ospedalieri a 
Macerata (4,24 ppm). I risultati confermano le 
contaminazioni da Cromo presso le stazioni Ud32, 
Gol7 e Pn8$, ipotizzate da indagini precedenti (dati 
Regione Friuli-Venezia Giulia). 


Nichel - Presente ubiquitariamente negli ecosi- 
stemi naturali, con un background di ca. 200 ppm 
nella crosta terrestre; le principali fonti antropo- 
gene sono la combustione del carbone (10 ppm) e 
del gasolio (2 ppm), gli inceneritori, le fonderie e le 
acciaierie La sua presenza nell’atmosfera è 
aumentata negli ultimi decenni a causa dei 
combustibili fossili (Floccia et al. 1985). General- 
mente non è tossico per le piante, che possono 
accumularne quantità elevate, ed è dubbia la sua 
tossicità per gli animali (non ci sono limitazioni 
per la sua presenza nelle acque). Le concentrazioni 
nelle piante, in zone non contaminate, vanno da 
0,20 a 3,00 ppm, mentre in zone contaminate sono 
state rilevate concentrazioni superiori a 11 ppm 
(Adriano 1986). Nei licheni, Wohlbier & Lindner 
(1959) hanno rilevato concentrazioni da 1,40 a 
1,60 ppm. 

Il background italiano in Xanthoria è di 0,54 
ppm, mentre il valore corrispondente al 20° 
percentile delle 635 misure in licheni foliosi epifiti 
d’Italia è di 1 ppm. Nell’area di studio il valore 
medio è di 2,16 ppm, quello minimo di 0,09 ppm, 
più basso del background, ed il massimo di 34,37 
ppm, è di gran lunga il più alto sinora registrato in 
Italia (Tabb. 5-7). Le stazioni con le concentra- 
zioni più alte sono Pn44, Go2, Ud54, Ud10, Gol2, 
Ud57, Ud8, Ud9 (Tabb. 8-10). 

La Fig. 21a mostra patterns geografici centrati 
sulla Provincia di Udine, ed estesi a quella centro- 
occidentale della Provincia di Gorizia, mentre altre 
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parti della Regione hanno massimi di natura 
puntiforme. Le stazioni Pn44, Go2, ed Ud54 
hanno concentrazioni superiori ai massimi italia- 
ni, le altre hanno valori compresi tra i massimi 
nazionali, che però sono almeno 50 volte maggiori 
del valore minimo locale, indicando fenomeni di 
alterazione ambientale piuttosto consistenti. La 
carta dei livelli di naturalità/alterazione (Fig. 21b) 
mostra però livelli bassi di alterazione anche nelle 
aree con 1 massimi locali: i valori eccezionalmente 
elevati delle stazioni Pn44, Go2 ed Ud54 sono 
probabilmente dovuti a fenomeni di inquinamen- 
to. 


Rame - Presente in abbondanza nella crosta 
terrestre, può essere tossico per le piante anche a 
concentrazioni non elevate, mentre è meno tossico 
per gli animali (Floccia et al. 1985). Si impiega per 
produrre vari tipi di leghe, pitture, lastre foto- 
grafiche ed additivi alimentari usati nell’alleva- 
mento dei maiali; è anche utilizzato nell’industria 
del ferro e dell’acciaio e nella produzione di 
pesticidi. Fonti secondarie sono la combustione 
del carbone, del petrolio e l’incenerimento di 
rifiuti urbani. Nei vegetali le concentrazioni 
normali variano da 4 a 20 ppm (Floccia et al. 
1985), quantità indispensabili per la sintesi della 
clorofilla (un deficit di Rame provoca clorosi); al 
di sopra di questi valori il Rame diventa tossico 
per la pianta. 


Il background in Xanthoria in Italia è di 4,03 
ppm, mentre il valore corrispondente al 20° 
percentile delle 636 misure sinora effettuate su 
diversi licheni foliosi epifiti è di 6 ppm (Tab. 1). 
Nell’area di studio il valore medio è di 10,48 ppm, 
il minimo di 2,20 ppm (la metà di quello di 
background); il massimo, di 95,3 ppm, è vicino 
alla media di quelli riscontrati in altre parti 
d’Italia (Tabb. 5-7). Le stazioni con i valori più 
alti sono: Ud15, Pn8, Pnl, Udl1, Udl0 e Go24 
(Tabb. 8-10). 


La Fig. 22a mostra un pattern geografico 
principale nella porzione centrale della Provincia 
di Udine, con altri massimi distribuiti in modo 
puntiforme. Il Rame è utilizzato nella produzione 
di pesticidi, e le zone maggiormente interessate 
sono soggette ad agricoltura intensiva. L’elevato 
tasso di diffusione potrebbe spiegare i patterns 
geografici evidenti nelle Provincie di Udine e 
Gorizia. La carta dei livelli di naturalità/altera- 
zione (Fig. 22b) mostra due aree principali con 
livelli medio-alti che interessano più stazioni: una 
in Provincia di Udine, l’altra in Provincia di 
Gorizia. 
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Fig. 21a - Carta delle concentrazioni di Ni nei talli lichenici (ppm). 
Map of the concentrations of Ni in lichen thalli (ppm). 


Fig. 21b - Carta dei livelli di naturalità/alterazione di Ni (v. Tab. 1). 
Map of the levels of naturality/alteration of Ni (see Tab. ). 
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Fig. 22a - Carta delle concentrazioni di Cu nei talli lichenici (ppm). 
Map of the concentrations of Cu in lichen thalli (ppm). 
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Fig. 22b - Carta dei livelli di naturalità/alterazione di Cu (v. Tab. 1). 
Map of the levels of naturality/alteration of Cu (see Tab.1). 
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Fig. 23a - Carta delle concentrazioni di Zn nei talli lichenici (ppm). 
Map of the concentrations of Zn in lichen thalli (ppm). 
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Fig. 23b - Carta dei livelli di naturalita/alterazione di Zn (v. Tab. 1). 
Map of the levels of naturality/alteration of Zn (see Tab.1). 
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Zinco - Presente nella crosta terrestre in circa 
40 ppm, è relativamente poco tossico per piante 
ed animali (Floccia er al. 1985). La sua carenza 
può determinare ritardo di crescita nel bambino. 
Alcuni vegetali ne accumulano senza danno 
quantità pari al 15% del peso secco. Le 
principali fonti secondarie sono fonderie, incene- 
ritori e miniere (solfuro di Zinco), industrie della 
gomma, combustione del carbone, traffico veico- 
lare, e l’uso di fertilizzanti e pesticidi. Esistono 
pochi dati sui valori di background in ecosistemi 
naturali, e soprattutto sul tasso di dispersione 
nell’ambiente: sembra però che lo Zinco abbia un 
tasso di dispersione elevato. Le concentrazioni in 
piante superiori variano da 29 a 169 ppm in aree 
naturali, con valori fino a 354 ppm in aree 
contaminate. 

Il background italiano in Xanthoria è di 13,65 
ppm, più che doppio del valore corrispondente al 
20° percentile delle 679 misure effettuate sinora in 
diversi licheni foliosi epifiti in Italia (v. Tab. 1). 
Nell’area di studio il valore medio è di 35,76 ppm, 
quello minimo è di 12 ppm, molto vicino al valore 
di background, mentre il massimo è di 115,1 ppm 
(Tab. 5). Le stazioni con le massime concentra- 
zioni sono: Go24 e Ud54 (Tabb. 9-10). 

La Fig. 23a mostra patterns geografici in parti 
delle Provincie di Gorizia ed Udine, mentre nelle 
Provincie di Pordenone e di Trieste i valori sono 
piuttosto omogenei. Lo Zinco è presente in 
fertilizzanti e pesticidi: ciò può spiegare i massimi 
locali in zone prevalentemente agricole, che 
comunque non indicano forti alterazioni 
ambientali, salvo per le stazioni Go24 ed Ud54. 
La carta dei livelli di naturalita/alterazione (Fig. 
23b) mostra una situazione sostanzialmente buona 
su quasi tutta l’area di studio. 


Sintesi generale 


Le Tabb. 8-10 riportano, per le stazioni 
suddivise per Provincia, i valori degli indici 
sintetici di naturalità, di alterazione, di carico 
totale dei metalli e di tossicità potenziale. I riporti 
cartografici sono mostrati in Fig. 24 (naturalità), 
Fig. 25 (alterazione), Fig. 26 (carico totale) e Fig. 
27 (tossicità potenziale). Queste quattro carte 
forniscono informazioni diverse e complementa- 
ri. I patterns geografici delle Fig. 26 e 27 sono 
molto simili, il che indica che nell’area di studio i 
metalli più tossici presentano i massimi nelle 
stazioni con un maggiore carico complessivo da 
metalli. La Tab. 11 elenca le stazioni con 1 massimi 
valori dell’indice di tossicità potenziale. 
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Provincia di Pordenone - La carta della 
naturalità (Fig. 24) mostra che le concentrazioni 
di molti metalli rientrano in situazioni «normali» 
per il territorio italiano, con un leggero peggiora- 
mento dalla parte occidentale a quella orientale 
del territorio. La carta -dell’alterazione (Fig. 25) 
indica fenomeni di alterazione moderata e punti- 
forme: la stazione con la piu alta alterazione 
ambientale, Pn114, é interessata da valori ecce- 
zionalmente alti del solo Tellurio. Alterazioni 
piuttosto consistenti da Cr (Pn44), Cu (Pn8), NI, 
Se (Pn49, Pn50), e Te (Pn104) (Tab. 8) sono 
limitate alla parte centro-orientale della Provincia, 
e a singole stazioni spazialmente non contigue. 
Questa Provincia presenta i minori livelli di 
alterazione a livello regionale, come confermato 
dalla carta del carico totale di metalli (Fig. 26), e 
da quella della tossicità potenziale (Fig. 27). 

Provincia di Udine - La Tab. 9, ed 1 relativi 
riporti cartografici (Figg. 24, 25, 26 e 27) indicano 
che questa Provincia presenta la situazione più 
grave di tutta l’area di studio, con ben 10 stazioni 
con tossicità potenziale superiore a «3», e con 
concentrazioni particolarmente elevate di Cadmio 
e Cromo. La carta della naturalità di Fig. 24 
mostra alti livelli di naturalità nella parte 
meridionale della Provincia, con una progressiva 
diminuzione verso nord. La carta dell’alterazione 
ambientale (Fig. 25) suggerisce fenomeni di 
alterazione piuttosto rilevanti nella sua porzione 
centrale (Tab. 11), moderati su tutta la porzione 
meridionale. La carta del carico totale di metalli 
(Fig. 26) mostra come qui si raggiungano 1 
massimi carichi totali di metalli, e soprattutto di 
Al, Cd, Cr, Cu, Mn, Ni, Se e Te. La carta della 
tossicità potenziale (Fig. 27) differisce poco da 
quella del carico totale (Fig. 26), suggerendo un 
maggiore rischio-salute nella zona centrale della 
Provincia, dovuto a metalli come Cr, Cd, NI, Se e 
Di: 


Provincie di Gorizia e Trieste - I livelli di 
naturalità (Fig. 24) sono medio-alti in entrambe le 
Provincie, tranne in alcune aree molto localizzate 
corrispondenti ai principali centri abitati. La carta 
dell’alterazione ambientale (Fig. 25) e quella del 
carico totale da metalli (Fig. 26) mostrano 
patterns geografici centrati nella porzione centro- 
occidentale della Provincia per metalli come Ba, 
Cr, Mn, Ni, Se e V. Nel Monfalconese i valori più 
alti riguardano soprattutto Ba, Cd, e Se, nel 
Gradese il Cd, le cui fonti principali potrebbero 
essere le vicine aree industriali nella parte sud- 
orientale della Provincia di Udine. Nella stazione 
Gol7 é stato confermato il perdurare dell’inqui- 


Studia Geobot. 18 (1999) 


- Biomonitoraggio di metalli tramite licheni in Friuli-Venezia Giulia - 


Tab. 8 - Valori della naturalità/alterazione di ciascun metallo in ciascuna stazione, indice sintetico di naturalità (7. N.), di alterazione 
(1.A.), carico totale di metalli (C.) ed indice sintetico di tossicità potenziale (7.P.) nelle stazioni della Provincia di Pordenone. 

Values of naturality/alteration of each metal in each station, synthetic index of naturality (I.N.), of environmental alteration 
(1.A.), total load of metals (C.), and index of potential toxicity (T.P.) in the Province of Pordenone. 


Stazione Al As Ba Be Cd Cr Cu IN. KA. C. TP. 


ry 
< 
DI 


Pb Se 


i 
= 


Hg Mn 


PN1 3 2 4 2 2 4 5 3 3 3 3 L 5 2 2 1 28 00 30 2,7 
PN2 1 3 2 2 4 2 1 1 1 1 1 1 5 2 2 1 66 00 1,5 18 
PN3 2 1 2 2 2 2 2 2 1 2 1 1 2 2 1 1 69 0,0 1,0 0,8 
PN4 1 2 1 2 1 1 1 1 1 1 1 1 2 3 1 1 84 0,0 0,5 0,6 
PN6 3 2:02 2 2 3 2 3 2 4 1 2 5 2 2 1 41 00 23 1,9 
PN7 2 1 1 2 5 3 2 2 DL? 4 1 2 2 2 2 5.0 0,0 20 2,1 
PN8 3 2 2 2 3 4 6 3 2 4 4 3 2 3 1 3 2,2 03 3,2 28 
PN20 3 1 2 2 5 3 1 3 2 3 2 1 2 3 1 2 44 0,00 2,1 18 
PN23 2 1 1 2 2 2 1 2 2 1 1 1 3 3 1 i 69 0,0 10 1,0 
PN24 2 1 1 2 1 2 1 2 2 1 1 1 2 2 1 1 78 0.0 0,7 0.7 
PN25 3 1 2 3 3 3 1 3 2 3 2 1 2 2 1 3 41 00 2,0 1.7 
PN27 3 2 2 2 4 3 1 3 2 3 2 1 2 3 1 3 38 0,0 2.2 1,9 
PN28 2 1 2 2 4 2 1 2 2 1 1 1 2 2 1 2 66 0,0 13 1,3 
PN30 2 1 1 2 4 2 1 1 1 1 1 1 23 1 2 7,2 0,0 1,0 1,2 
PN33 2 1 1 2 1 2 1 1 2 1 3 1 2 2 1 1 75 00 08 08 
PN34 2 1 2 2 3 3 2 2 2 1 2 2 2 3 1 3 47 00 18 1,8 
PN35 2 1 2 2 3 3 4 2 2 1 1 1 3 2 1 2 9.0 00: 1,7 1,7 
PN36 2 1 1 1 1 2 1 2 2 1 1 1 2 2 1 1 81 0,0 0,6 0,5 
PN37 1 1 1 2 2 3 1 1 1 1 2 1 2 4 1 1 7s 00 09. 1,1 
PN38 2 1 2 2 2 3 2 3 2 2 3 2 2 2 2 2 44 0,0 1,9 1,8 
PN39 4 2 2 2 2 3 1 4 2 3 3 2 2 2 3 1 38 00 23 1,9 
PN40 1 1 1 2 1 3 1 1 2 1 1 1 2 2 1 1 81 00 0,6 0,8 
PN41 1 1 1 2 2 2 1 1 1 1 1 1 2 4 1 1 81 00 0,7 08 
PN42 1 1 1 1 1 1 1 1 1 1 1 1 2 3 1 1 9.1 00 0,3 0,3 
PN43 1 1 1 2 2 1 1 1 1 1 1 1 2 4 1 1 84 00-06 ,0,7 
PN44 2 1 1 1 1 6 4 3 1 3 7 1 2 2 1 4 5,3 09 2,5 2,0 
PN45 2 1 2 1 1 3 4 3 1 2 2 1 2 3 2 2 53 00 1,7 1,3 
PN46 2 2 2 1 1 3 1 2 1 1 3 1 2 2 2 t 6,6 “00 1,1 1,1 
PN47 1 1 1 1 2 3 1 eal 1 2 1 3 2 2 2 7,2 00 09 1,1 
PN48 2 1 1 1 1 2 1 2 1 1 a 1 3 2 2 1 78 0,0 0,7 0,6 
PN49 2 1 2 1 1 3 1 2 1 2 3 2 6 4 1 2 56 03 1,9 1,5 
PNSO 1 1 1 1 1 2 1 1 2 1 1 1 6 2 2 1 81 03 09 1,0 
PNS1 1 1 2 1 1 2 1 1 1 1 4 5 2 2 1 È (7,5: 00" 1,1.) 4.3 
PN101 1 1 1 4 3 2 2 1 2 2 2 2 2 3 2 1 56 0,0 1,6 1,9 
PN102 2 1 2 4 3 3 3 2 22 1 2 4 3 2 334 00 24 2,5 
PN103 2 1 1 3 3 2 2 2 2 1 1 3 3 3 2 2 4,7 00 18 2,0 
PN104 2 1 1 3 2 3 2 2 2 1 3 3 2 6 2 2 44 #03 2,2 2,3 
PN105 2 2 3 3 3 3 3 2 2 1 1 3 3 3 2 2- 3,1 00 23 2,6 
PN106 1 1 1 3 3 2 2 1 2 1 1 2 3 4 1 1 63 0.0 1,4 1,7 
PN107 2 1 2 3 3 4 3 3 2 ice 2 3 2 3 2 3 28 00 2,5 2,6 
PN108 3 1 2 3 2 3 3 3 2 3 1 3 2 4 1 2 34 00 2,3 2,0 
PN109 2 1 1 3 2 2 3 2 2 1 1 2 2 4 1 1 59 00 1,5 1,5 
PN110 2 1 1 3 2 22 2 2 2 1 2 5 2 2 2 53 00 18 1,8 
PN111 4 2 2 3 3 4 3 4 2 1 2 3 3 2 2 3 25 00 2,8 2,8 
PN112 3 1 2 2 2 2 2 3 3 1 1 3 2 2 2 7 50 0.0 1,7 1,7 
PN113 2 1 1 3 2 2 2 2 2 1 1 2 4 6 2 1 56 03 1,9 1,9 
PN114 2 1 1 3 3 2 2 2 2 1 1 3 2 7 2 t 5.3 06 20 2,2 
PN115 1 1 1 3 2 2 2 1 2 1 3 2 2 2 2 1 63 00 13 1,6 
PN116 2 1 2 3 2 2 2 2 2 2 1 3 2 4 2 2 4,7 00 19 1,9 
PN117 1 1 1 3 1 2 1 1 1 1 1 2 2 5 2 1 75 000 10 1.3 
PN118 2 1 2 3 2 2 2 2 2 3 1 3 2 4 1 2 47 00 1,9 18 
PN119 2 1 1 3 4 2002 2 2 1 1 2 2 2 2 2 56 0,0 16 1,8 
PN120 2 1 1 3 3 3 1 2 2 1 1 2 2 2 1 2 59 0,0 14 1,6 
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Tab. 9 - Valori della naturalita/alterazione di ciascun metallo in ciascuna stazione, indice sintetico di naturalità (/.N.), di alterazione 
(Z.A.), carico totale di metalli (C.) ed indice sintetico di tossicità potenziale (7.P.) nelle stazioni della Provincia di Udine. 

Values of naturality/alteration of each metal in each station, synthetic index of naturality (I.N.), of environmental alteration 
(1.A.), total load of metals (C.), and index of potential toxicity (T.P.) in the province of Udine. 


rrrr——————————————FT'y- a; 
Stazione Al As Ba Be Cd Cr Cu Fe Hg Mn Ni Pb Se Te V Zn IN. LA. C. TP. 


2 3 3 3s 2 2 3 252 23 2 38 00 2,1 2,1 


3,1 06 2,8 2,5 


41 00 2,3 2,3 
28 0.0 26 2,3 
16 0,0 2,9 28 
5,9 00 15 1,9 
44 00 2,2 2,3 
44 00 1,9 1,8 


2 1 2 1 

UD3 3 1 2 1 33 1 3 2 I 3 2 7 3 4 2 
UDS 1 1 1 1 2 3 1 1 1 1 1 1 6 2 2 1 7,8 03 1,0 1,2 
UD6 1 1 1 1 5 4 1 1 4 1 1 1 4 3 3 1 63 00 18 24 
UD8 5 3 3 4 2 6 2 6 2 4 5 3 2 2 4 3 16 06 4,2 38 
UDI 5 3 3 4 2 6 2 6 2 4 5 3 2 2 4 3 16 0,6 4,2 3,8 
UD10 6 3 4 4 3 6 5 6 3 6 6 3 2 2 3s 3 06 16 53 4,7 
UD11 3 2 3 1 2 3 #5 3 2 4 4 1 4 3 3 1 28 00 29 2,3 
UD12 3 2 3 1 2 3 4 3 2 4 3 2 2 32» :2 1 34 00 24 1,9 
UD13 1 1 1 1 4 4 1 1 1 2 4 1 AE, 2 2 66 06 1,9 2,0 
UD15 4 2 3 2 2 cd È 4 2 5 4 2 2 2 3 1 28 06 3,5 2,9 
UD16 3 2 2 1 204 33 2 4 3 2 2 3 1 2 34 00 24 1,9 
UD17 3 2 2 1 2 4 3 3 2 4 3 2 2° 3a 1 2 34 00 2,4 1,9 
UD18 4 2 3 2 2 6 2 4 2 4 4 3 2 2 3 3 2,2 0,3 3,3 3,0 
UD20 3 2 2 1 3 3 1 2 S72 ce o 2 2 2 2 44 00 19 19 
UD21 4 2 3 1 2 5 2 4 2 3 4 3 2 2 3 1 31 00 28 2,5 
UD22 4 2 3 1 2 3.2. °4 2 3 4 3 2° 2 3 1 31 00 28 2,5 
UD23 4 2 4 1 3 4 4 3 2 3 3 2 2 <3 3 1 25 00 29 2,6 
UD24 4 2 5 1 3 4 2 4 1 4 3 3 5 5 4 3 19 00 39 3,3 
UD25 4 2 3 1 4 4 1 3 2 4 4 2 2 2 3 2 31 00 28 2,5 
UD26 4 3 4 2 2 e) 1 4 2 5 4 3 3 3 4 2 #19 00 36 3,3 
UD27 4 2 3 1 2 4 4 4 2 4 3 3 2 2 4 2 25 00 31 2,7 
UD28 3 1 3 1 2 3 1 3 1 4 3 2 2 2 3 2 41 00 2,1 1,6 
UD29 2 1 2 3. 2 2 2 2 3 1 2 1 6 2 2 2 50 03 20 20 
UD30 1 1 2 2 4 6 2 93 2 2 1 2 6 2 1 3 47 06 25 2,7 
UD31 2 1 1 2 > SRO 1 2 2 2 4 2 5:02 3 41 03 30 3,2 
UD32 1 1 1 2 3 Jo a 2 2 4 2 2° 2 2 3 41 00 23 2,4 
UD33 1 1 1 2 3 Toe e. ere 32 3 1 22 oe 3 47 06 2,2 2,6 
UD34 1 1 1 1 2 3 1 1 3 1 1 1 3 2 2 2 69 00 1,0 1,3 
UD35 3 1 1 1 4 4 2 2 3 2 2 1 2 3 3 3. 41 00 2,2 23 
UDS4 4 2 4 3 3 | E © NIE o SS. (e? 4 2 3 4 5 06 19 52 47 
UDSS 3 1 2 2 9 4 2 2 2 2 2 2 32> 2 3 38 00 2,2 2,2 
UDS6 3 1 3 2 4 4 3 3 22.3 ie 3 2 2 3 4 19 00 3,0 29 
UDS7 4 2 3 2 6 7 3 6 25-3. 5 3 2 2 3 4 16 13 45 4,1 
UDS9 4 2 3 2 3 4 3 4 2 4 4 2 2 2 4 3 19 00 33 2,9 
UD60 4 2 4 2 3 7 4 5 3 4 4 3 2) 3). .3 4 09 06 45 4,1 
UD301 1 1 3 1 2 3 1 2 1 2.1 2 4 6 2 2 56 03 19 1,8 
UD302 1 1 1 3 2 2-3 1 2 1 2 4 2 ete 1 56 06 20 23 
UD303 2 1 1 3 2 2 3 2 2 1 1 3 3. 6 1 1 53 03 19 1,9 
UD304 2 2 1 3 2 3 2 ove 4 2 2 3 35 1 2 38 00 24 2,6 
UD305 2 1 1 3 2 3 2 2 4 1 3 4 2 4 2 1 44 00 22 2,6 
UD306 2 1 1 3 2 3 3 2 2 2 3 3 2 2 2 2 41 00 20 2,1 
UD307 2 2 1 3 2 4 #3 2 4 2 4 2 2 4 2 1 38 00 25 2,8 
UD308 2 2 1 3° 3 4 3 2.) «2 28 2 3 4 2 2 31 00 25 2,7 
UD309 #83 2 2 3 253703 3 3 _ 3 3 3 2 4 2 3 16 00 2,9 2,8 
UD310 3 2 3 3 33 3 2 202703 2 2 4 2 2 25 00 2,6 2,6 
UD311 2 1 1 Sun? 4 3 2 2 3 4 2 2 3 1 2 41 00 22 2,1 
UD312 2 2 2 3 2 3 2 2 2 4 3 2 3. 4 1 2 34 00 24 2,2 
UD313 2 2 1 3 2 3 3 2 2 3 4 2 2-3 1 2 38 00 2,2 2,1 
UD314 2 2 2 3 (ne: 2 2 2 1 3 2 3 1 2 44 0,0 1,9 2,0 
UD315 2 2 1 3 1 < 2 2, 2° 2 3 2 3 1 2 47 00 1.8. 1,8 
UD316 2 2 3 3 3 2 3. 2 2 1 2 3-2 3 2 1 38 0,0 2,1 2,3 

2 2 1 3 1 4 3 2 1 2 4 3 2 4 2 2 

3 1 2 3 1 3 3 2 2 4 4 O° 2. a3 2 

3 3 2 3 2 3 33 1 3 4 3 3 2 3 3 

1 2 1 4 1 3 1 1 1 1 2 2 3.3 £3 1 

2 2 2 4 3 2 3 2 1 2 dl 2 2 5 2 2 

2 1 1 3 1 3.0 3 2 1 SANZIO 22.2 3 
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Tab. 10 - Valori della naturalità/alterazione di ciascun metallo in ciascuna stazione, indice sintetico di naturalità (/.N.), di alterazione 
(/.A.), carico totale di metalli (C) ed indice sintetico di tossicità potenziale (7.P.) nelle stazioni della Provincie di Gorizia e Trieste. 

Values of naturality/alteration of each metal in each station, synthetic index of naturality (I.N.), of environmental alteration 
(LA.), total load of metals (C), and index of potential toxicity (T.P.) in the provinces of Gorizia and Trieste. 


Stazione AI As Ba Be Cd Cr Cu Fe Hg Mn Ni Pb Se Te V Zn IN. LA. C. TP. 





22 03 3,0 3,1 


GONE 
GO2 7 3 6 4 2 7 3 7 2 5 7 1 2 2 7 3 1,9 34 54 46 
coi. «di 4 dad 2 4 SV 200 113402 2.63 001,7 22 
GOs 4) 4 at. 9 22 4 3 2 2.3 2 4 23 47 00 20 21 
COS ila dt Ee ea aa 2 6s 00 4G 16 
GOS 39°25 4% 1-493 2@ Gog 4 3 2 2 2 41 00 24 18 
GOo10 2 @ 1 ff 2 4 4 2 3 30 4 ® 2 7 3 4 38 06 29 2,7 
GO 2 #2 "Fe 2 gi 2 222 2 ia 9-2 “4 53 00-16 414 
GOi2- 42-2 dalla a a 4 2) GS Sd 2 21 88 00 2524 
GOIa 2 44-3) 2 re 2 23 20550 00 8 19 
GOi4 2 1 3 2 4 2 1 1 2 2 2 2 3 2 2 2 50 00 18 1,9 
GOis 3 3 5 2 2 4 1 2 4 2 i 3 6 2 4 8 47 03 24 23 
GO6 10 1 2° 2 203 4a 22204 5600047 418 
6017 1 2 2 2 2 5 #é 2 % 1. ;# 4 5 4 1 ii 66 00 17 18 
Go20 2 2 2 2 2 3 4 i ¢ 3 # 2 4 2 2 1 50 00 19 18 
G021 2 2 3 2 2 3 4 i # 3 # 2 6 2 "# 2 47 03 22 20 
GO22 2° 23 2 2 3 4013 6 2 4 2 47 03 22 20 
GO23 2 2 2 223° 44 gi 2402024500019 48 
G024 2 2 2 2 4 3 5 2 2 2 4 2 3 2 @# 6 41 03 26 26 
GO25 2° 222 Se 3 Again 2” 2 4 00 2 2 
6026 1 1 7 4 3 2 4 1 2 # 4 © 5 2 21 ‘69 06 1,7 18 
GO27 2 2 2) a gg aaa 56 06 19 20 
GO26 4 2 6 #38 4 4 2° 4.52 #2 2 2 §& 3 2 2 25 03 34 32 
GO29 2° 253 #2 49-3) 4 @ 2 W128 93 2 2 2 44 00 20-24 
G030 1% #4 1 3 3 3 2 2 1 2 «4 2 3 2 7 59 00 14 15 
GO31 2 % # 2 # 1 @ 2 1 3 1 4 2 3 2 2 6,3 00 14 1,2 
GO32 2 % 1 4 % 2 1 2 2 3 2 3 2 2 #4 3 59 00 14 1,1 
G044 1 1 2 4 1 2 2 1 «4 2 1 2 2 3 2 2 6,3 00 14 1,5 
6064 1 $ 1 3 îfî 3 3 4 % 2 3 4 2 2 2 2 53 00 17 19 
Goss 2 1 2 3 % 2 4 2 2 3 2 3 2 2 2 2 44 00 20 1,8 
GO70: 2-22 49 ag Ad 0022023 
Gora | ito 1-4 2 2 Se a oe 2 2 1 6 00 ie 1:7 
GOB4 93-20-29 3 2) 3 4 3S 4 se SB 2s 00 27 25 
Goss 2 2 8 3 3 2 2 2 2 2 4 3 3 2 2 3 41 00 20 22 
Goe7 i & & 4 1 2 3 © €: 2 © 2 2 2 2 1 69 00 10 12 
GO89 + * 1 #3 2 2 3 1 4 3 1 #3 2 5 2 2 53 00 18 18 
Goss 14 1 3 2 3 2 2 2 1 3 2 2 3 2 2 50 00 17 19 
GO207. 2 1 3 3° G9 2 2 2 2 2 3 2 6 22. 44 03 22 22 
GO208 3-2 4 3 a A a 8 5B 00 22-19 
G0209 È 1 i 3 3 3 2 1 3 «84 «3 «2 2 2 2 2 50 00 1,7 22 
GONO ti ia a ga a Ss a a at a 00 4 ek 
TS1 gici 2° 3° 20 2 a 3 oe 24400020 20 
TS5 + #& 9 9° 4 D9 4 < 2 4 4 #9 2 2 & 3 69 00 10 19 
TS6 2 di $ 2 9 3 2 4 di a $$ 3 4 2 4 2 34 00 25 25 
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Fig. 24 - Carta dell’indice sintetico di naturalità (7.N.) nell’area di studio (v. testo). 
Map of the index of naturality (I.N.) in the survey area (see text). 





Fig. 25 - Carta dell'indice sintetico di alterazione (/.A.) nell’area di studio (v. testo). 
Map of the index of environmental alteration (I.A.) in the survey area (see text). 


44 Studia Geobot. 18 (1999) 


- Biomonitoraggio di metalli tramite licheni in Friuli-Venezia Giulia - 


10 








Fig. 26 - Carta del carico totale dei metalli (v. testo e Tab. 1). 
Map of the total load of metals (see text and Tab. 1). 








Fig. 27 - Carta dell’indice sintetico di tossicità potenziale (v. testo e Tab. 1). 
Map of the index of potential toxicity (see text and Tab. 1). 
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Tab. 11 - Stazioni con i massimi valori dell’indice sintetico di tossicità potenziale (7.P.). 
Stations with the highest values of the index of Potential Toxicity (T.P.). 


—Sinzione — TP_Desssizione  ____ O_TO°_LTL_TTTLTCYTTuTTZTZ 


Vieris, Castions di Strada. Ex cava di ghiaia in via di riempimento con terra ed immondizie. 


S. Giorgio di Nogaro, Porto Nogaro. Industria petrolifera con sospetta contaminazione da idrocarburi. 


UDIO 4,7 Gonars, Ontagnano. Avvallamento colmato adibito a deposito di rottami. 
~UDS4 4,7 Pozzuolo del Friuli, Cargnacco. Industria siderurgica, ex fonderia, e deposito di rottami. 
GO2 4,6 Romans d'Isonzo. Ex cava di argilla colmata da rifiuti. 
UDS7 4,1 Pozzuolo del Friuli. Discarica dismessa da molti anni. 
UD60 4,1 Bertiolo. Discarica comunale per inerti attualmente in uso. 
UD9 3,8 Ontagnano, Gonars. Due cave adibite a discariche abusive. 
UD8 3,8 
UD24 3,3 S. Vito al Torre, Crauglio. Zona agricola. 
UD26 33 Tavagnacco, Brisons. Discarica dismessa da 10 anni. 
UD31 3,2 
GO28 3.2 Monfalcone. Presso la centrale termoelettrica dell'E.N.E.L. 
GO! 3,1 Romans d'Isonzo, Casa Rossa. Cava con impianto di lavorazione ed ex cava riempita. 
UDI8 3,0 Mortegliano, Masarottis. Zona agricola. 


namento da Cromo. La carta della tossicità 
potenziale (Fig. 27) indica due zone a maggiore 
rischio-salute: la porzione centro-occidentale della 
Provincia, ed il Monfalconese. Tre stazioni 
presentano indici di tossicità potenziale elevati 
(Tab. 11). 


La Fig. 28 rappresenta la sovrapposizione delle 
carte degli indici sintetici di naturalità e di 
alterazione di Fig. 24 e Fig. 25, con intervalli 
differenti per facilitare la comprensione. In Fig. 28 
si evidenziano quattro tipi di situazione ambien- 
tale diversi: 


1) Bassa naturalità e presenza di fenomeni di 


IN 


| 


iW 


IN 


Naturalità 





alterazione: si tratta della situazione più compro- 
messa, che riguarda singole stazioni in Provincia 
di Udine; 

2) Alta naturalità e contemporanea presenza di 
fenomeni di alterazione: questa situazione sugge- 
risce l’esistenza di singole fonti inquinanti, 
specifiche per alcuni metalli, in una situazione 
altrimenti vicina alla naturalità; essa interessa 
soprattutto la parte meridionale della provincia di 
Udine, e parti di quella di Gorizia; 

3) Bassa naturalità e contemporanea assenza di 
fenomeni di alterazione: questa situazione indivi- 
dua aree a rischio-potenziale, in cui un aumento 


0.00 


Alterazione 


Fig. 28 - Carta degli indici sintetici di naturalità/alterazione (v. testo). 
Map of the synthetic indices of environmental naturality/alteration (see text). 
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delle emissioni può facilmente provocare fenomeni 
di alterazione. Essa è limitata ad alcuni punti in 
Provincia di Udine, contigui a quelli con una 
situazione di tipo 1); 

4) Alta naturalità senza fenomeni di alterazio- 
ne: e la situazione migliore, e riguarda buona parte 
della Provincia di Pordenone. 

Nel complesso, la parte centrale della Provin- 
cia di Udine mostra una prevalenza delle 
situazioni 1) e 2); in particolare, la presenza di 
alcuni punti con situazione di tipo 2) alla periferia 
dell’area interessata dai maggiori fenomeni di 
alterazione, suggerisce che questi ultimi abbiano 
tendenze espansive. 


Conclusioni 


Uno dei principali problemi nell’utilizzo di 
tecniche di bioaccumulo riguarda la densità dei 
punti di misura. Negli studi di bioindicazione 
tramite licheni é spesso accettabile una densità 
relativamente bassa (Nimis 1999), in quanto questi 
organismi sono sensibili all’azione di sostanze 
fitotossiche gassose con ampi patterns diffusionali 
in atmosfera (SO; e NO,). Al contrario, la 
diffusione ed il trasporto in atmosfera della 
maggior parte dei metalli in traccia di origine 
antropica dipendono dalle dimensioni del parti- 
cellato e dall’altezza dal suolo delle fonti emittenti, 
e spesso interessano aree ristrette rispetto all’ubi- 
cazione delle fonti emittenti. La scelta di un 
numero limitato di stazioni localizzate casualmen- 
te su vaste aree non è quindi sempre adeguata per 
evidenziare fenomeni di inquinamento puntifor- 
me. In questo studio, tuttavia, le presunte fonti di 
inquinamento (per lo più discariche) non presup- 
pongono importanti processi di diffusione in 
atmosfera, ed il campionamento è stato limitato 
ad una lista di stazioni potenzialmente «a rischio», 
precedentemente individuate dalla Regione Friuli- 
Venezia Giulia. Ciò comporta importanti diffe- 
renze con analoghi studi sinora condotti in Italia, 
di cui va tenuto conto nella valutazione dei 
risultati. 

I risultati indicano l’area a sud di Udine come 
quella con la maggiore alterazione ambientale, ed 
individuano un numero limitato di stazioni «a 
rischio» per singoli metalli, su cui dovrebbero 
essere indirizzati gli sforzi per il monitoraggio 
strumentale dell’inquinamento. 


Appendice 


Localizzazione e breve descrizione delle stazioni 


1 (Ud2): Pradamano, località Laipacco. Discarica di I cat. con 
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probabili smaltimenti abusivi. 2 (Ud3): Buttrio, Madonna di 
Lussaria. Area con presunta contaminazione da vernici e 
solventi. 3 (Ud5): Precenicco, ansa del fiume Stella sotto 
inchiesta giudiziaria. 4 (Ud6): Torviscosa. Zona industriale, 
inquinamento da Hg nella darsena del canale Banduzzi. 5 
(Ud8): Castions di Strada, Vieris, presso una azienda 
cerealicola. 6 (Ud9): Gonars, Ontognano. Due cave adibite a 
discariche abusive. 7 (Ud10): Gonars, Ontognano. Avvalla- 
mento adibito a deposito di rottami. 8 (Ud11): Gonars. 
Accorpamento di due discariche di inerti. 9 (Ud12): Gonars. 
Cava di ghiaia. 10 (Ud13): Boscat, Castions di Strada. Ex 
discarica di inerti, ora laghetto di risorgiva con immondizie 
sommerse. 11 (Ud15): Mortegliano. Discarica probabilmente di 
rifiuti solidi urbani. 12 (Ud16): Mortegliano, Lavariano, 
prossimità dell’area urbana. 13 (Ud17): Mortegliano, Bassa di 
Prato. Discarica di I cat. 14 (Ud18): Mortegliano, Masarottis, 
presso campi di mais. 15 (Ud20): Bicinicco, Vieris. Discarica di 
inerti. 16 (Ud21): Bicinicco, molino della Morchesa. Deposito 
di terra da scavo. 17 (Ud22): Santa Maria la Longa, Bicinicco 
di Sotto. Discarica recintata, probabilmente in disuso. 18 
(Ud23): Santa Maria la Longa, Santo Stefano Udinese, in 
prossimità di campi coltivati. 19 (Ud24): S. Vito al Torre, 
Crauglio, in prossimità di campi coltivati. 20 (Ud25): S. Vito al 
Torre, Pras. Piccola discarica tra vigneti. 21 (Ud26): Tava- 
gnacco, Brisions. Discarica dismessa da 10 anni. 22 (Ud27): 
Premariacco, Azzano. Deposito di morchie di verniciatura. 23 
(Ud28): Manzano, S. Lorenzo. Deposito di morchie di 
verniciatura ricoperta da coltivazioni. 24 (Ud29): Corno di 
Rosazzo, Cascina Rinaldi. Ex cava di ghiaia adibita a discarica 
di I cat., morchie di verniciatura. 25 (Ud30): Porto Nogaro, S. 
Giorgio di Nogaro. Zona industriale, acciaieria. 26 (Ud31): 
Porto Nogaro, S. Giorgio di Nogaro. Industria petrolifera con 
sospetta contaminazione da idrocarburi. 27 (Ud32): Porto 
Nogaro, S. Giorgio di Nogaro. Industria siderurgica, presunta 
contaminazione da cromo e solventi. 28 (Ud33): Idrovora 
Planais, S. Giorgio di Nogaro. Conceria con adiacente 
discarica R.S.U. dismessa. 29 (Ud34): S. Giorgio di Nogaro, 
Torviscosa, in prossimità del fiume Corno. Presunta contami- 
nazione da Hg. 30 (Ud35): Torviscosa, presso fiume Aussa. 
Presunta contaminazione da Hg. 31 (Ud54): Pozzuolo del 
Friuli, Cargnacco. Industria siderurgica con deposito di 
rottami di forno. 32 (Ud55): Pozzuolo del Friuli, Zugliano. 
Area di ex concerie. 33 (Ud56): Pozzuolo del Friuli, in 
prossimità di campi di mais. 34 (Ud57): Pozzuolo del Friuli. 
Discarica dismessa da molti anni. 35 (Ud59): Campoformido, 
Une. Deposito abusivo di rifiuti industriali. 36 (Ud60): 
Bertiolo. Discarica comunale per inerti. 37 (Ud301): San 
Giorgio di Nogaro. Zona industriale. 38 (Ud302): Aquileia, 
presso una strada secondaria poco trafficata. 39 (Ud303): 
Cervignano del Friuli, Scodovacca, in prossimità di una strada 
poco trafficata. 40 (Ud304): Porpetto, presso il campo sportivo. 
41 (Ud305): Paradiso. Strada poco trafficata. 42 (Ud306): 
Pocenia, in prossimità del giardino pubblico. 43 (Ud307): Artis, 
presso una strada poco trafficata. 44 (Ud308): Sivigliano, in 
prossimità di una strada poco trafficata. 45 (Ud309): San 
Martino, presso campi di granturco. 46 (Ud310): Codroipo, 
presso una strada poco trafficata. 47 (Ud311): Beano, presso il 
campo sportivo. 48 (Ud312): Sedegliano, in prossimità di una 
strada poco trafficata. 49 (Ud313): Grions, in prossimità di una 
strada poco trafficata. 50 (Ud314): San Vito di Fagagna, in 
prossimità di una strada poco trafficata. 51 (Ud315): Colloredo 
di Prato, presso la strada comunale. 52 (Ud316): Basiliano, in 
prossimità di una strada poco trafficata. 53-58 (F1): Firmano. 
Sette discariche sia attive, sia esaurite, sia in fase di 
allestimento. 59 (Pnl): Fontanafredda. Discarica di II 
categoria tipo B. Zona industriale. 60 (Pn2): Prata di 
Pordenone. Mobilificio con interramento di bidoni. 61: (Pn3): 
S. Giorgio della Richinvelda. Discarica. 62 (Pn4): Fontana- 
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fredda. Discarica dismessa, ritombata con argilla, non 
impermeabilizzata sul fondo. 63 (Pn6): Aviano. Discarica 
dismessa non impermeabilizzata lateralmente. 64 (Pn7): 
Meduno. Prato incolto presso il centro abitato. 65 (Pn8): S. 
Giorgio della Richinvelda. Segnalazione di Cromo esavalente. 
66 (Pn20): Cavasso Nuovo. Alveo fluviale. 67 (Pn23): Arba. 
Greto del torrente Meduna. Vegetazione lichenica scarsa. 68 
(Pn24): Arba. Greto del torrente Colvera. Vegetazione 
lichenica scarsa. 69 (Pn25): Vivaro. Rifiuti abbandonati lungo 
il greto del torrente Meduna. Vegetazione lichenica scarsa. 70 
(Pn27): Spilimbergo. Guado di Tauriano. Rifiuti abbandonati 
sulla sponda del torrente Meduna. 71 (Pn28): Spilimbergo. 
Greto del fiume Tagliamento. Smaltimento di rifiuti lungo il 
greto. 72 (Pn30): Montereale Valcellina. Campi incolti. 73 
(Pn33): Fontanafredda, Vigonovo. Tre discariche presso campi 
di mais. Vegetazione lichenica scarsa. 74 (Pn34): Fontanafred- 
da. Campi di mais presso la zona residenziale periferica. 75 
(Pn35): Fontanafredda, Laghi di Guarnieri. Due discariche 
adiacenti. 76 (Pn36): Fontanafredda, Villadolt, presso la zona 
residenziale. 77 (Pn37): Fontanafredda, Villadolt, presso campi 
di mais. 78 (Pn38): Fontanafredda, Brughiera Forcate, presso 
la periferia. 79 (Pn39): Fontanafredda, Brughiera Forcate, 
presso campi di mais. 80 (Pn40): Fontanafredda, Ranzano, 
presso campi di mais. 81 (Pn41): Fontanafredda, Sorgenti 
Orzaia, presso campi incolti. 82 (Pn42): Fontanafredda, C. 
della Gaspera, presso campi di mais. 83 (Pn43): Fontanafredda, 
Ranzano, presso campi incolti. 84 (Pn44): Fontanafredda, 
Ranzano presso campi incolti. 85 (Pn45): Fontanafredda, 
Nave, presso campi incolti. 86 (Pn46): Fontanafredda, S. 
Antonio, lungo il greto del torrente Livenza. 87 (Pn47): S. 
Giogio alla Richinvelda, presso campi di mais. 88 (Pn48): 
Roveredo in Piano, Tornielli. Discarica dismessa con probabili 
rifiuti industriali, presso campi coltivati. 89 (Pn49): Roveredo 
in Piano, Reghenasse. Discarica dismessa tra campi incolti. 90 
(Pn50): Pordenone. Discarica parzialmente dismessa con 
fuoriuscita di biogas. 91 (Pn51): Cordenons, Croce del 
Venchiaruzzo. Discarica dismessa presso il torrente Cellina. 
92 (Pn101): Zoppola, presso una strada secondaria scarsamente 
trafficata. 93 (Pn102): Arzene, presso la strada Arzene-Casarsa. 
94 (Pn103): Marzinis, Villanova, viale sterrato tra 1 campi. 95 
(Pn104): Fiume Veneto, periferia località Tavella. 96 (Pn105): 
San Vito, presso la zona industriale Ponte Rossa. 97 (Pn106): 
San Giovanni, in zona verde presso la chiesa. 98 (Pn107): 
Casarsa, presso la Pontebbana. 99 (Pn108): San Vito, presso la 
strada poco trafficata che conduce a Prodolone. 100 (Pn109): 
Cordovado, periferia. 101 (Pn110): Sesto al Reghena, periferia. 
102 (Pnlil): Chions, viale alberato poco trafficato. 103 
(Pn112): Taiedo, presso la strada scarsamente trafficata. 104 
(Pn113): Tiezzo, presso la strada che conduce ad Azzano 
Decimo. 105 (Pnl114): San Quirino, presso la strada poco 
trafficata che conduce a San Foca. 106 (Pn115): Pasiano, 
periferia in prossimità della zona industriale. 107 (Pn116): 
Tamai, in prossimità del centro abitato. 108 (Pn117): Brugnera, 
periferia. 109 (Pn118): Vallenoncello, in prossimità del 
parcheggio della chiesa. 110 (Pn119): Cordenons, in prossimità 
di una strada sterrata nei magredi. 111 (Pn120): In prossimità 
della strada tra Cordenons e Fiume Veneto. 112 (Gol): 
Romans d'Isonzo, Casa Rossa. Cava con impianto di 
lavorazione. 113 (Go2): Romans d'Isonzo. Ex cava colmata 
da rifiuti in prossimità del torrente Versa. 114 (Go3): Romans 
d'Isonzo. Ex cave presso la zona industriale. 115 (God): 
Romans d'Isonzo. Discarica dismessa, non impermeabilizza- 
ta, con fanghi contenenti Cromo esavalente e Cianuri. 116 
(G05): Mariano del Friuli, località Longorucis. Discarica di 
prima categoria. 117 (Go9): Farra d’Isonzo, Campi S. Pelagio. 
Ex cava di ghiaia tra campi incolti. 118 (Go10): Gradisca 
d'Isonzo, Borgo Trevisan. Discarica abusiva colmata da rifiuti. 
119 (Go1l1): Cormons. Discarica abusiva. 120 (Go12): Cor- 
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mons. Discarica di II cat. tipo A, parzialmente ritombata. 121 
(Gol3): Angoris, Cormons. Discarica di I cat. 122 (Go14): 
Angoris, Cormons. Discarica abusiva colmata da rifiuti. 123 
(Go15): Cormons, Colle dei Lupi. Discarica parzialmente 
ritombata. 124 (Gol6): Cormons, Borgnano. Discarica tra 
campi incolti. 125 (Go17): Romans d'Isonzo. Inquinamento da 
Cromo esavalente. 126 (Go20): Staranzano, Ronchi dei 
Legionari, presso una strada sterrata. 127 (Go21): Staranza- 
no, Ronchi dei Legionari, presso una strada poco trafficata. 
128 (Go22): Ronchi dei Legionari, Le Giare. Discarica colmata 
tra campi incolti. 129 (Go23): Ronchi dei Legionari. Rifiuti 
abbandonati lungo il margine stradale. 130 (Go24): Ronchi dei 
Legionari. Rifiuti abbandonati lungo il margine stradale. 131 
(Go25): Ronchi dei Legionari. Rifiuti abbandonati lungo il 
margine stradale. 132 (Go26): Ronchi dei Legionari, Salita 
Doberdo. Rifiuti abbandonati lungo il margine stradale. 133 
(Go27): Ronchi dei Legionari, Soleschiano. Discarica comuna- 
le. 134 (Go28): Monfalcone, in prossimità della centrale 
termoelettrica dell’ENEL. 135 (Go29): Villesse. Discarica 
ritombata parzialmente in prossimità dell’area industriale. 
136 (Go30): Mochetta. Discarica di II cat. tipo A con rifiuti 
abusivi al suo esterno. 137 (Go31): Savogna d’Isonzo, Rupa. 
Discarica abusiva. 138 (Go32): Savogna d’Isonzo, San Michele 
del Carso. 139 (Go44): Scriò, in prossimità di una strada poco 
trafficata. 140 (Go64): Moraro, in prossimità di una strada 
poco trafficata. 141 (Go66): Capriva, presso la statale. 142 
(Go70): Fornaci. Rifiuti abbandonati presso il margine 
stradale. 143 (Go74): Valerisce, S. Floriano del Collio, in 
prossimità di una strada poco trafficata. 144 (Go84): Gorizia. 
Rifiuti abbandonati lungo il margine stradale. 145 (Go86): 
Solcano. Discarica di materiale inerte. 146 (Go87): Lucinico, in 
periferia presso una strada poco trafficata. 147 (Go89): 
Lucinico. Sito con rifiuti abbandonati. 148 (G095): Mossa, in 
prossimità di una strada poco trafficata. 149 (Go207): Grado, 
Isola Morosini, in prossimità di una strada poco trafficata. 150 
(Go208): Grado, Fossalon, presso una zona agricola. 151 
(Go209): Grado, in prossimità di una strada poco trafficata. 
152 (Go210): Grado, in prossimità della strada principale. 153 
(Ts1): Duino Aurisina (Ts), S. Giovanni al Timavo, in 
prossimità di una cartiera. 154 (Ts5): Trebiciano (Ts). 
Discarica colmata. 155 (Ts6): Muggia (Ts), Aquilinia, in 
prossimità della zona industriale. 


Riassunto 


Questo lavoro è basato su misure delle concentrazioni di 16 
metalli nelle parti periferiche dei talli del lichene epifita 
Xanthoria parietina, raccolto su alberi con caratteristiche 
standard in 155 stazioni site nella parte meridionale della 
Regione-Friuli-Venezia Giulia. Le stazioni corrispondono per 
lo più a siti considerati contaminati da rilasci incidentali o 
dolosi di sostanze pericolose, compresi nel Piano Regionale di 
Bonifica. L’interpretazione dei dati relativi ad ogni singolo 
metallo si basa su due carte che mostrano, rispettivamente, 1 
patterns geografici e la magnitudo di eventuali deviazioni da 
condizioni di background. Queste ultime si basano su scale a 
sette classi, costruite analizzando le distribuzioni di centinaia di 
misure delle concentrazioni di metalli in licheni foliosi epifiti 
d'Italia. I risultati sono sintetizzati con carte basate su diversi 
indici sintetici, tra cui un indice di naturalità (che indica 1l 
numero di metalli con concentrazioni entro o vicine al 
background), un indice di alterazione ambientale (che riflette 
il numero di metalli con forti deviazioni dalla norma), ed un 
indice di tossicità potenziale (derivato da quello di alterazione, 
pesando i vari metalli secondo la loro tossicità ambientale). La 
parte centro-meridionale della Provincia di Udine è quella 
interessata ai maggiori fenomeni di alterazione, mentre in 
alcune altre stazioni si hanno fenomeni di alterazione rilevanti 
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per singoli metalli. Questi siti vengono suggeriti come punti a 
rischio potenziale da sottoporre eventualmente a monitoraggio 
strumentale. 
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Abstract: 805 infrageneric taxa, 777 of lichenized fungi, 23 of lichenicolous fungi, and 5 of non-lichenized fungi 
belonging to genera including also lichenized forms are reported from the eastern part of the Italian Peninsula. 
Six regions were surveyed, with a total of 130 collecting sites: Marche (35 sites, 420 taxa), Umbria (2 sites, 106 
taxa), Abruzzo (23 sites, 460 taxa), Molise (11 sites, 304 taxa), Puglia (38 sites, 424 taxa) and Basilicata (21 
sites, 337 taxa). These regions were among the lichenologically least known in Italy; their floras, compared 
with data provided six years ago in the first checklists of Italian lichens, have increased as follows: Marche, 
159% (presently known flora: 484 taxa); Umbria, 455% (261 taxa); Abruzzo, 76% (589 taxa); Molise (305 
taxa); Puglia, 48% (566 taxa); Basilicata, 115% (464 taxa). Fourteen taxa (Anema moedligense, Arthonia 
anombrophila, Aspicilia desertorum, Caloplaca veneris, Cresporhaphis wienkampii, Dirina cretacea, Immersaria 
uzbekica, Lecanora congesta, L. graeca, Lecidea albohyalina, Peccania salevensis, P. tiruncula, Thelidium 
dionantense, and T. impressum) are new to the Italian lichen flora. Earlier hypotheses about a basic difference 
in the lichen floras of western (Tyrrhenian) and eastern (Adriatic) peninsular Italy, the former with a higher 


incidence of subtropical-suboceanic species, are confirmed by the new data. 


Introduction 


Italy is one of the lichenologically best 
investigated countries in the World. Most of the 
records derive from the «Golden Age» of Italian 
lichenology, between 1846 and 1880, and from the 
recent, somehow surprising resurrection of Italian 
lichenology which started in 1987, with the 
foundation of the Società Lichenologica Italiana 
(Nimis 1988). The most important earlier studies 
concerned, in northern Italy, the regions of 
Liguria, Piemonte, Lombardia, Trentino-Alto 
Adige and Veneto; in southern-central Italy those 
of Toscana, Sardegna, and Sicilia (Nimis 1993). 
More recently, the lichen flora of Sardegna was 
studied by Nimis & Poelt (1997), and that of 
Calabria has been the object of a thorough 
monograph by Puntillo (1996), which trans- 
formed this formerly very poorly known region 
into the best known one of southern Italy, and 
probably of most of the Mediterranean area. The 
Adriatic, eastern part of the Italian Peninsula, 
stretching from the Marche to the Puglia regions, 
remained almost unexplored by lichenologists. 
Nimis (1993) reported only 187 species from 
Marche, 47 from Umbria, 335 from Abruzzo 
and Molise (all records were from Abruzzo), 383 


SI 


from Puglia and 216 species from Basilicata. Such 
figures, when compared with those presently 
available for other Italian regions (e.g. more 
than 800 species known from Friuli, Veneto, 
Trentino-Alto Adige, Lombardia, Piemonte, 
Toscana, Calabria, Sicilia, and Sardegna), show 
how much the eastern side of the Italian Peninsula 
was neglected by lichenologists, both in the past 
and in more recent times. After 1993 there were 
only a few contributions dealing with these 
regions: Ravera 1998 (Umbria), Recchia et al. 
1993, Recchia & Villa 1996, Olivieri & Pacioni 
1996, Olivieri et a/. 1997a,b, and Loppi et al. 1999 
(Abruzzo), Bartoli & Puntillo 1996, 1998 (western 
Basilicata). This state of things has two main 
reasons: a) the eastern side of the Peninsula lied 
outside the most fashionable «Italian Tour» of the 
last century where most universities were located 
(Firenze, Pisa, Roma, Napoli); b) the eastern side 
of the Peninsula is, admittedly, lichenologically 
less interesting than its western side, due to its 
more «continental» climate, and to the absolute 
prevalence of calcareous and alluvial substrata. 
In order to contribute to a more even 
exploration of the country, we decided to 
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dedicate much time and work to the lichenological 
exploration of the eastern part of the Peninsula, 
the least promising and probably the least 
interesting part of Italy. The present paper 
reports the results of several field surveys carried 
out between 1996 and 1999 in Marche, Umbria, 
Abruzzo, Molise, Puglia and Basilicata. 


Survey Area, Data and Methods 


The survey area (Fig. 1) includes the eastern 
side of the Italian Peninsula, from the region of 
Marche in the north to that of Puglia in southern 
Italy; the region of Basilicata, which partly 
belongs to Tyrrhenian Italy, and especially its 
eastern part, was also included. Most of the 
collections were gathered in the course of four 
field surveys: 

1) Nimis & Tretiach: April 4-13, 1996; 
2) Nimis & Tretiach: August 6-20, 1996; 
3) Nimis & Tretiach, with H. Hertel (Minchen): 

April 1-6, 1997; 

4) Nimis & Tretiach, with L. Malyshev (Novo- 

sibirsk): April 13-17, 1997. 

Just short before going to press, seven 
further stations were added thanks to two short 
collecting trips of M. Tretiach and P.L. Nimis, 
five of them in the Marche, one in Abruzzo and 
one in Umbria. The latter region was not 
included in the original plan of our Iter. 
However, since this is the lichenologically least 
known part of Italy, we decided to include it at 
the last moment, adding also a further small 
collection on the walls of the village of 
Castelluccio, taken during the first field trip, 
and originally excluded from our plan: the two 
collections from Umbria added 64 species to its 
lichen flora. The seven collections by Tretiach 
and Nimis, plus the earlier one in Castelluccio, 
will be indicated by letters (A-H), and not by 
numbers, in the following list of localities. 

Altogether, 130 collecting sites were explored, 
35 in the Marche, 2 in Umbria, 23 in Abruzzo, 11 
in Molise, 38 in Puglia, and 21 in Basilicata. The 
altitudinal distribution of the stations is reported 
in Fig. 2. A numbered list of localities (numbers - 
and letters - are used as abbreviations in the 
floristic list), is given below. Collectors are 
abbreviated as follows: N: P.L. Nimis, T: M. 
Tretiach, NT: P.L. Nimis and M. Tretiach. 
Further details on the samples, kept in the TSB 
lichen herbarium, are in Nimis (1999b). 


a2 


List of localities: 


Marche: 1) Casteldimezzo (PS), 197 m, 
20.8.96, leg. N; 2) Montefeltro, S. Leo (PS), 
540 m, 19.8.1996, leg. N; 3) Montefeltro, 
Calvillano, Mt. Carpegna (PS), 1300 m, 
20.08.1996, leg. NT; 4) Senigallia, loc. S. 
Stefano (AN), 65 m, 11.04.1997, leg. T; 5) 
Poggio S. Marcello (AN), 380 m, leg. T; 6) 
Valico di Rocca Trabaria (PS), 1049 m, 
15.08.1996, leg. N; 7) Mt. S. Vito (AN), 250 m, 
04.1997, leg. T; 8) below Mt. Conero, Portonovo 
(AN), 2 m, 13.08.1996, leg. NT; 9) Mt. Conero, 
Badia S. Pietro (AN), 450 m, 13.08.1996, leg. 
NT; 10) Jesi (AN), 100 m, 04.1997, leg. T; 11) 
Mercatello sul Metauro (PS), 400 m, 15.08.1996, 
leg. N; 12) Frontone (PS), Mt. Acuto, Cinisco 
Valley, 600 m, 13.04.1996, leg. NT; 13) Mt. 
Acuto (PS), 1300 m, 13.04.1996, leg. NT; 14) 
Genga (AN), 440 m, 04.1997, leg. T; 15) Loreto 
(AN), 127 m, 01.04.1997, leg. NT; 16) Poggio S. 
Romualdo (AN), 940 m, 12.09.1996, leg. T; 17) 
Cerreto d’Esi (AN), 280 m, 04.1997, leg. T; 18) 
Sibillini, Visso, Ussita (MC), 650 m, 06.08.1996, 
leg. NT; 19) Sibillini, Visso, Ussita, loc. 
Frontignano (MC), 850 m, 06.08.1996, leg. NT; 
20) Sibillini, Visso, Ussita, loc. Frontignano 
(MC), 1300 m, 06.08.1998, leg. NT; 21) Sibilli- 
ni, Visso, Mt. Bove (MC), 1750 m, 06.08.1996, 
leg. NT; 22) Castel di Croce (AP), 650 m, 
08.08.1996, leg. NT; 23) Mt. Ascensione (AP), 
520 m, 08.08.1996, leg. NT; 24) Sibillini, Gola 
dell’Infernaccio (AP), 800 m, 07.08.1996, leg. 
NT; 25) Sibillini, high Aso Valley, loc. Tofe di 
Montemonaco (AP), 740 m, 07.08.1996, leg. NT; 
26) Sibillini, P.so di Gualdo, 1450 m, 07.08.1996, 
leg. NT; 27) Sibillini, Orsara Valley (AP), 1100 
m, leg. NT; 28) Sibillini, Mt. Vettoretto, loc. 
Forca di Presta (AP), 1550 m, 07.08.1996, leg. 
NT; 29) Monti della Laga, Acquasanta di Umito 
(AP), 800 m, 08.08.1996, leg. NT; 30) road from 
Morrice to Acquasanta, Mt. Calvo, on the pass, 
980 m, 02.04.1997, leg. NT. A) Sibillini, between 
Sarnano and Pizzo di Meta, after Piobbico 
(MC), ca. 1000 m, 06.06.1999, leg. T; B) 
Sibillini, between Sasso Tetto and Pintura di 
Bolognina (MC), 1350 m, 06.06.1999, leg. T; C) 
Sibillini, between Fiastra and S. Lorenzo Colpo- 
lina (MC), S. Marco church, 500 m, 06.06.1999, 
leg. T; D) Sibillini, Visso, Santuario di Macereto, 
1000 m, 06.06.1999, leg. T; G) Lago di Friastra 
(MC) presso S. Lorenzo, ca. 650 m, 10.8.1999, 
Leg. N. 


Umbria: E) Sibillini, between Norcia and 
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Forca Canepine, below Mt. Ventosola (PG), 1300 
m, 07.06.1999, leg. T & D. Pinna; F) Sibillini, 
Castelluccio (PG), 1460 m, 07.08.1996, leg. NT. 


Abruzzo: 31) 2 km south of Cesano (TM), 390 
m, 02.04.1997, leg. NT; 32) Castellana Valley, loc. 
Morrice (TE), 715 m, 02.04.1997, leg. NT; 33) 
Pascellata, loc. Rocca S. Maria (TE), 800 m, 
08.08.1996, leg. NT; 34) Monti della Laga, S. 
Stefano della Laga (TE), 840 m, 08.08.1996, leg. 
NT; 35) Lago di Campotosto (AQ), 1350 m, 
12.08.1996, leg. NT; 36) Gran Sasso, below Corno 
Piccolo (AQ), 2350 m, 09.08.1996, leg. NT; 37) 
Gran Sasso, Fonte Vetica (AQ), 1650 m, 
09.08.1996, leg. NT; 38) Gran Sasso, ref. Duca 
d’Abruzzi (AQ), 2200 m, 09.08.1996, leg. NT; 39) 
Gran Sasso, Campo Imperatore (AQ), 1500 m, 
09.08.1996, leg. NT; 40) Gran Sasso, Pass between 
S. Stefano di Sessanio and Campo Imperatore 
(AQ), 1680 m, 06.04.1997, leg. NT; 41) Rocca 
Calascio (AQ), 1450 m, 06.04.1997, leg. NT; 42) 
road between Capestrano and Ofena, loc. Paglia- 
re-Colonia Franca, 415 m, 06.04.1997, leg. NT; 
43) just below Capestrano, roadside of the 
Highway 17 (AQ), 430 m, 12.08.1996, leg. NT; 
44) Majella, above Blockhaus, loc. Grotte di 
Celano (CH), 2150 m, 10.08.1996, leg. NT; 45) 
Majella, Pennapiedimonte (CH), loc. Colle del- 
l'Angelo, trail n. 32, 1200 m, 10.08.1996, leg. NT; 
46) Majella, above Blockhaus, Mt. Focalone, biv. 
Fusco (CH), 2500 m, 10.08.1996, leg. NT; 47) 
Rocca Caramanico (CH), 1000 m, 12.08.1996, leg. 
NT; 48) Sulmona (AQ), eremo di M. Morrone, 
500 m, 05.04.1997, leg. NT; 49) Villalago (AQ), 
Gole del Sagittario, 685 m, 11.08.1996, leg. NT; 
50) road between Gioia dei Marsi and Gioia 
Vecchia (AQ), 1200 m, 11.08.1996, leg. NT; 51) 
Parco Nazionale d’Abruzzo, F.te Pantano (AQ), 
1450 m, 11.08.1996, leg. NT; 52) Parco Nazionale 
d'Abruzzo, road between Opi and Valletta 
Barrea, 1050 m, 11.08.1996, leg. NT; H) Civitella 
del Tronto, below the castle, ca. 650 m, 
09.08.1999, leg.N. 


Molise: 53) above Pescopennataro (IS), 1300 
m, 05.04.1997, leg. NT; 54) Pescopennataro (IS), 
1195 m, 05.04.1997, leg. NT; 55) from Agnone 4 
km before Pescopennataro (IS), 1050 m, 
05.04.1997, leg. NT; 56) Castelbarone (IS), 1150 
m, 05.04.1997, leg. NT; 57) road between Larino 
and Montorio (CB), bridge on Cigna stream, 315 
m, 13.04.1998, leg. NT; 58) road from Ururi to 
Serracapriola, loc. Casone Cantalupo (CB), 95 m, 
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13.04.1998, leg. NT; 59) below Lupara, along the 
river Biferno, 280 m, 04.04.1997, leg. NT; 60) 
Pietrabbondante (IS), Mt. Caraceno, 1150 m, 
04.04.1997, leg. NT; 61) just below Pietrabbon- 
dante (IS), 980 m, 04.04.1997, leg. NT; 62) just 
above Petrella Tifernina (CB), 780 m, 04.04.1997, 
leg. NT; 63) Pesche Natural Reserve (IS), 800 m, 
05.04.1997, leg. NT. 


Puglia: 64) Tremiti Islands, S. Nicola (FG), 60 
m, 03.04.1997, leg. NT; 65) Gargano, near Vieste, 
Torre di Porticello (FG), 30 m, 05.04.1996, leg. 
NT; 66) Gargano, tra Vico Garganico e S. 
Menaio (FG), 340 m, 06.04.1996, leg. NT; 67) 
Gargano, Lago di Lesina (FG), 2 m, 04.04.1996, 
leg. NT; 68) Gargano, above Vieste (FG), 85 m, 
05.04.1996, leg. NT; 69) Gargano, between Vico 
Garganico and Foresta Umbra (FG), 550 m, 
06.04.1996, leg. NT; 70) Gargano, road from 
Vieste to Mattinata, C.ra Cupani (FG), 320 m, 
05.04.1996, leg. NT; 71) Gargano, Foresta Umbra 
(FG), near "Casa Forestale", 750 m, 06.04.1996, 
leg. NT; 72) Gargano, below Pietra Appesa (FG), 
450 m, 05.04.1996, leg. NT; 73) Gargano, road 
between Foresta Umbra and Monte S. Angelo 
(FG), 600 m, 06.04.1996, leg. NT; 74) Gargano, 
Monte S. Angelo (FG), below Mass. Paolino, 550 
m, 05.04.1996, leg. NT; 75) Gargano, Monte S. 
Angelo, Mass. Paolino, 700 m, 05.04.1996, leg. 
NT; 76) Gargano, below P.so del Lupo (FG), 520 
m, 05.04.1996, leg. NT; 77) Fortore river, S. 
Maria del Ponte, Civitate bridge (FG), 45 m, 
13.04.1998, leg. NT; 78) Gargano, Monte S. 
Angelo (FG), S. Maria di Pulsano, 500 m, 
05.04.1996, leg. NT; 79) Gargano, Monte S. 
Angelo, Sanctuary of S. Maria di Pulsano (FG), 
400 m, 05.04.1996, leg. NT; 80) Daunia, Occhito 
lake, below Celenza (FG), Tredici Archi Bridge, 
245 m, 13.04.1998, leg. NT; 81) Daunia, just 
below S. Marco della Catola (FG), 470 m, 
14.04.1998, leg. NT; 82) Daunia, near Volturara 
Appula (FG), Mt. Sambuco, 980 m, 13.04.1998, 
leg. NT; 83) Orsara di Puglia (FG), 650 m, 
14.04.1998, leg. NT; 84) railway station of 
Bovino, below Mt. Fedele, 260 m, 14.04.1998, 
leg. NT; 85) Orsara di Puglia (FG), below Mt. 
Preisi, 419 m, 14.04.1998, leg. NT; 86) Deliceto 
(FG), Convento della Consolazione, 540 m, 
14.04.1998, leg. NT; 87) Castel del Monte (BA), 
520 m, 07.04.1996, leg. NT; 88) road between 
Spinazzola and Poggiorsini (BA), 450 m, 
07.04.1996, leg. NT; 89) highway no. 97,c. 4 km 
out of Gravina di Puglia, 330 m, 07.04.1996, leg. 
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NT; 90) Cassano delle Murge (BA), 400 m, 
12.04.1996, leg. NT; 91) Selva di Fasano, above 
S. Lucia (BR), 390 m, 08.04.1996, leg. NT; 92) 
Villanova di Ostuni (BR), 2 m, 08.04.1996, leg. 
NT; 93) Gravina di Puglia (BA), 330 m, 
07.04.1996, leg. NT; 94) Gioia del Colle (BA), 
390 m, 07.04.1996, leg. NT; 95) Martina Franca 
(TA), loc. Bosco delle Pianelle, 400 m, 08.04.1996, 
leg. NT; 96) mouth of the Lama di Lenne river 
(TA), 3 m, 10.04.1996, leg. NT; 97) Otranto (LE), 
Torre della Serpe, 5 m, 09.04.1996; 98) S. Cesarea 
Terme (LE), 50 m, 09.04.1996, leg. NT; 99) 
Gallipoli (LE), Torre del Pizzo, 2 m, 09.04.1996, 
leg. NT; 100) Marina di Novaglie (LE), 60 m, 
09.04.1996, leg. NT; 101) road between S. 
Gagliano del Capo and Marina di Novaglie 
(LE), 60 m, 09.04.1996, leg. NT. 


Basilicata: 102) Melfi (PZ), below the castle, 
530 m, 14.04.1998, leg. NT; 103) Venosa (PZ), 
road Maschito Mass. Sterpara, 3 km from 
Venosa, 445 m, 16.04.1998, leg. NT; 104) Venosa 
(PZ), 400 m, 14.04.1998, leg. NT; 105) Mt. 
Vulture near Melfi (PZ), 1330 m, 15.04.1998, 
leg. NT; 106) Lago Piccolo di Montecchio (PZ), 
just above the lake, 780 m, 15.04.1998, leg. NT; 
107) Monastery of Montecchio, Mt. Vulture (PZ), 
810 m, 17.04.1998, leg. NT; 108) road Atella- 
Lagopesole (PZ), 4 km from Atella, 514 m, 
15.04.1998, leg. NT; 109) road S.Giorgio-Aceren- 
za (PZ), Bosco S. Giuliano near the bridge on the 
Bradano river, 550 m, 17.04.1998, leg. NT; 110) 
road S.Giorgio-Acerenza (PZ), Bosco S. Giulia- 
no, loc. Osteria Casone, c. 10 km before Acerenza, 
775 m, 17.04.1998, leg. NT; 111) Lagopesole (PZ), 
near the castle, 885 m, 15.04.1998, leg. NT; 112) 
railway station of Venusio Vecchia (MT), 150 m, 
11.04.1996, leg. NT; 113) M.li Foi di Picerno, 
above Picerno (PZ), 1100 m, 16.04.1998, leg. NT; 
114) Diga di S. Giuliano (MT), 140 m, 11.04.1996, 
leg. NT; 115) Gravina di Picciano, near the 
Bradano Bridge (MT), 150 m, 11.04.1996, leg. 
NT; 116) Mt. Volturino (PZ), road toward the 
telpher station, 1500 m, 11.04.1996, leg. NT; 117) 
Mt. Volturino, Marsico Vetere (PZ), 1300 m, 
11.04.1996, leg. NT; 118) Madonna di Viggiano 
(PZ), loc. Acqua dei Pastori, 1370 m, 11.04.1996, 
leg. NT; 119) above Viggiano (PZ), road to S. 
Maria di Viggiano, 1000 m, 11.04.1996, leg. NT; 
120) Marina di Pisticci (MT), 5 m, 10.04.1996, leg. 
NT; 121) Perpusillo lake, near the dam below 
Montemurro (PZ), 550 m, 11.04.1996, leg. NT; 
122) mouth of the Sinni river, loc. Bosco Pantano 
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Sottano (PZ), 550 m, 10.04.1996, leg. NT. 

A few records only derive from more or less 
sporadic collections carried out ouside the main 
field trips. A map of the collecting sites is 
provided in Fig. 1. The sampling sites were 
selected in such a way as to cover a broad 
spectrum of altitudinal and ecological situations. 
The number of samples taken in each site, and the 
time devoted to its exploration, were very 
variable. Sometimes several hours were devoted 
to the investigation of natural habitats, in other 
cases only a few minutes were spent in sampling 
special habitats, such as wayside trees, roofing 
tiles, cement and mortar walls. No effort was 
made for obtaining reasonably complete floristic 
lists at each site and no selection of species was 
carried out: both trivial and rare species were 
collected, to obtain an estimate of their frequency 
in the survey area. 

In order to compact the ecological informa- 
tion attached to each taxon, for each taxon 
(except for a few non-lichenized fungi), this has 
been organized into 13 fields (the last three fields 
being optional), separated by "/", except for fields 
5-8, which are separated by ",". 


1) Growth form: 
F: non-lichenized, non-lichenicolous fungus 
(belonging to genera including also lichenized 
species); 
LF: lichenicolous fungus; 
Cr: crustose; 
Cr.end: crustose endolithic, 
Cr.pl: crustose placodiomorph, 
Sq: squamulose; 
Fol: foliose; 
Fol.b: foliose broad-lobed (Parmelia-type), 
Fol.n: foliose narrow-lobed (Physcia-type), 
Frut: fruticose; 
Frut.f. fruticose filamentous. 


2) Photobiont (of course, not given for licheni- 
colous and non-lichenized fungi): 

Ch: green algae other than Trentepohlia, 

Tr: Trentepohlia, 

Cy.h: cyanobacteria, filamentous forms (e.g. 
Nostoc, Scytonema), 

Cy.c: cyanobacteria, coccaceous forms (e.g. 
Gloeocapsa, Xanthocapsa). 


3) Reproductive strategy: 
S: mainly sexual, 
A.s: mainly asexual, by soredia, or soredia-like 


structures (e.g. blastidia), 
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Fig. 1 - Survey area (A; 1: Marche; 2: Umbria; 3: Abruzzo; 4: Molise; 5: Puglia; 6: Basilicata) with the geographic distribution of 
sampling stations (B,C). 
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Fig. 2 - Frequency distribution of the stations of Fig. 1 in 


4) 


altitudinal belts of 200 m each, from sea level to 2600 m. 


A.i: mainly asexual, by isidia, or isidia-like 
structures (e.g. schizidia), 
A.f. mainly asexual, by thallus fragmentation. 


Substratum: 

Epiph: epiphytic, 

Cale: on calciferous rocks, 

Sil: on acid siliceous rocks, 

Sil.b: on base-rich siliceous rocks, 

Lign: on lignum, 

Terr: on soil, terricolous mosses, plant debris. 


5-8) Ecological indices: these are inspired by those 


5): 


6): 


proposed by Wirth (1995) for central Europe, 
with several important modifications. Each 
index is expressed by a 5-class ordinal scale. 
The ecological range of each taxon has been 
estimated considering its average ecological 
behaviour in Italy, which is not always easy, 
due to the high ecological-climatical diversity 
of the country. 


pH of the substratum: 

l: on very acid substrata (e.g. lignum, acid 
peaty soil, very acid, non eutrophicated 
siliceous rocks), 

2: intermediate between | and 3, 

3: on subneutral substrata (e.g. on base-rich 
siliceous rocks, trees with eutrophic bark), 

4: intermediate between 3 and 5, 

5: on basic substrata (e.g. pure limestone). 


light requirements: 

l: in very shaded situations (e.g. deep gorges, 
closed evergreen forests), 

2: in shaded situations (e.g. north-exposed 
faces in closed deciduous forests), 

3: in sites with diffuse light but scarce direct 
solar irradiation (e.g. horizontal surfaces in 
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7): 


8) 


9) 


rather open-canopied deciduous woodlands), 
4: in sun-exposed sites, but avoiding extreme 
solar irradiation (e.g. horizontal surfaces in 
more or less open stands), 

5: in sites with very high direct solar 
irradiation (e.g. south-exposed surfaces in 
completely open stands). 


water requirements (mainly referring to air 
humidity): 

1: hygrophytic (in sites with very high 
frequency of fog), 

2: rather hygrophytic, intermediate between 1 
and 3, 

3: mesophytic, 

4: xerophytic (in dry situations, but absent 
from extremely arid stands), 

5: very xerophytic (rarely applied to Italian 
lichens for the scarcity of sub-desertic habi- 
tats). 


eutrophication (including deposition of dust 
and nitrogen compounds): 

l: no eutrophication, 

2: very weak eutrophication, 

3: weak eutrophication, 

4: rather high eutrophication, 

5: very high eutrophication. 


Altitudinal range: occurrence in 5 main 
vegetation belts: 

1: eu-Mediterranean belt, potential vegetation: 
evergreen Quercus ilex forests, 

2: submediterranean belt, potential vegetation: 
deciduous Quercus-Carpinus forests, 

3: Mediterranean-montane belt, potential 
vegetation: Fagus-forests, 

4: Oroboreal belt of the Alps (incl. Picea abies, 
Larix decidua and Pinus cembra stands), 

5: vegetation above treeline (incl. Alpine 
tundras and eu-Oromediterranean vegetation). 


10) Commonness-rarity status: this is just a first, 


rough approximation, referring to the frequen- 
cy of a given taxon in the altitudinal belts and 
within the combination of ecological factors 
expressed by its indices, and is based on a 
preliminary statistical analysis of several 
hundred samples preserved in the TSB herba- 
rium. The er (extremely rare) designation is 
adopted only for lichens which are known 
from less than four stations, and/or not found 
in any station in recent times, excluding 
recently-described species, and taxonomically 
very poorly known taxa. 
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er: extremely rare, 

Vr: Very rare, 

Po Wate: 

rr: rather rare, 

rc: rather common, 

c: common, 

vc: very common, 

ec: extremely common. 


11) Phytoclimatic range in Europe: 


OC: restricted to areas with humid-warm, 
oceanic conditions, 

suboc: most common in areas with a humid-warm 
climate (e.g. most of Tyrrhenian Italy, the 
Insubrian district, the eastern pre-Alps), 

subc: subcontinental: restricted to areas with a 


dry-subcontinental climate (e.g. dry Alpine 
valleys, some montane localities along the 
Adriatic side of the Peninsula, a few sites 
in southeastern Sicilia and Sardegna). 


12) paras: «parasitic» growth, with specifica- 


tion of the host(s). 


coast: taxon bound to maritime-coastal 
situations. 


15) 


All of this information is taken from the on- 
line database on the lichen flora of Italy by Nimis 
(1999a). The indices refer to the average beha- 
viour in Italy; strong deviations in the survey area 
are specified in the notes attached to each taxon. 
Nomenclature mainly follows Nimis (1993) with 
some later updating and corrections available on 
the WWW (see Grube & Nimis 1997, Nimis 
1999a). Authors’ abbreviations are according to 
Brummitt & Powell (1992). 


List of taxa 


Acarospora cervina A. Massal. - Cr/ Ch/ S/ 
Calc/ 4-5, 4-5, 4-5, 4-5/ Alt: 1-5/ c/ subc/ Note: 
following Nimis (1999a), this variable taxon is 
considered here in a broad sense, including A. 
glaucocarpa. Found on the top of exposed 
calcareous boulders, it is especially common 
along the eastern side of the Peninsula, and rarer 
in Tyrrhenian Italy; optimum, in the survey area, 
above the Mediterranean belt. - Loc.: Marc: 2, 21, 
27, 28, A; Umbri: E; Abr: 37, 38, 41, 42, 47, 50; 
Mol: 54, 59, 60, 63; Pugl: 65, 79, 80; Bas: 117, 118. 

Acarospora heppii (Hepp) Nageli - Cr/ Ch/ S/ 
Sil-Sil.b/ 3-5, 4-5, 4, 3-4/ Alt: 1-4/ rr/ subc/ Note: 
an easily overlooked, holarctic pioneer lichen 
occurring on small pebbles in dry grasslands. - 
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Loc.: Marc: 6. 

Acarospora hospitans H. Magn. - Cr/ Ch/ S/ 
Sil-Sil.b/ 2-3, 4-5, 3-4, 2-3/ Alt: 3-5/ rr/ paras 
crustose lichens/ Note: closely related to A. 
impressula, and certainly much overlooked in 
Italy; very rare in the survey area, due to the 
scarcity of suitable substrata. - Loc.: Bas: 116. 

Acarospora insolata H. Magn. - Cr/ Ch/ S/ Sil/ 
2, 4-5, 3-4, 1-2/ Alt: 2-5/ rc/ subc/ paras Aspicilia 
and Rhizocarpon spp./ Note: probably more 
widespread in the Mediterranean mountains, but 
very rare in the survey area, due to the prevalence 
of calcareous substrata. - Loc.: Bas: 102. 

Acarospora laqueata Flagey - Cr.pl/ Ch/ S/ 
Calc/ 5, 4-5, 4-5, 3-4/ Alt: 1/ er/ subc/ Note: an 
Irano-Turanian species, found on hard rocks in 
warm-dry situations; this is the second record 
from Italy, and the first from southern Italy. - 
Loc.: Mol: 59. 

Acarospora macrospora (Hepp) Bagl. - Cr/ 
Ch/ S/ Calc/ 5, 4-5, 4, 3-4/ Alt: 3-5/ rc/ Note: on 
steeply inclined surfaces of calciferous rocks, up 
to above treeline, not rare throughout the Alps, 
much less frequent in upland areas of the 
Apennines. - Loc.: Marc: 13; Abr: 39, 40, 46. 

Acarospora murorum A. Massal.- Cr/ Ch/ S/ 
Sil.b-Calc/ 4-5, 4-5, 3-4, 4/ Alt: 1-2/ rr/ Note: 
closely related to A. macrospora, but with a 
different ecology and altitudinal distribution; 
certainly not common in the survey area. - Loc.: 
Abr: 31. 

Acarospora nitrophila H. Magn. - Cr/ Ch/ S/ 
Sil.b/ 3, 4-5, 3-4, 3-4/ Alt: 2-5/ rr/ Note: certainly 
overlooked in Italy, probably more frequent at 
low altitudes, but not in anthropized areas. - Loc.: 
Marc: 27; Bas: 102. 

Acarospora oligospora (Nyl.) Arnold - Cr/ 
Ch/ S/ Sil.b/ 3-4, 4, 3-4, 4/ Alt: 1-3/ rr/ Note: 
overlooked in Italy, being most frequent below 
the montane belt, but very rare in the survey area. 
- Loc.: Bas: 102, 111. 

Acarospora umbilicata Bagl. - Cr/ Ch/ S/ 
Sil.b/ 3, 4-5, 4, 3-4/ Alt: 1-2/ rc/ Note: often found 
on south-exposed faces of brick walls; common in 
Tyrrhenian Italy at low altitudes, much rarer 
along the eastern side of the Peninsula, due to the 
scarcity of both suboceanic climates and suitable 
substrata. - Loc.: Pugl: 74; Bas: 102. 

Acarospora veronensis A. Massal. - Cr/ Ch/ S/ 
Sil.b/ 3, 4-5, 4, 3/ Alt: 2-4/ rc/ Note: a holarctic- 
temperate species, also present within small 
settlements, on walls. - Loc.: Abr: 35; Mol: 63; 
Pugl: 65. 


P.L. NIMIS, M. TRETIACH 


Acrocordia cavata (Ach.) R. C. Harris - Cr/ 
Tr/ S/ Epiph/ 2-3, 2-3, 2, 1/ Alt: 1-3/ r/ suboc/ 
Note: most frequent in humid beech-forests, very 
rare in the Adriatic side of Italy due to its more 
continental climate. - Loc.: Pugl: 71. 

Acrocordia conoidea (Fr.) Korb. - Cr.end/ Tr/ 
S/ Calc/ 5, 1-2, 1-2, 1/ Alt: 1-3/ c/ Note: optimum 
in woodlands, and in underhangs of calciferous 
rocks, in the submediterranean belt. - Loc.: Marc: 
9, 12, 24, G; Abr: 45, 49; Mol: 60, 63; Pugl: 64, 71, 
75, 95: Bas:-L17 118. 

Acrocordia gemmata (Ach.) A. Massal. - Cr/ 
Tr/ S/ Epiph/ 2-3, 2-3, 2, 1/ Alt: 1-3/ rr/ suboc/ 
Note: esp. frequent in the submediterranean belt; 
rarer in most of the survey area than in 
Tyrrhenian Italy. - Loc.: Marc: 24, 26; Abr: 51; 
Pugl: 72, 73; Bas: 118. 

Agonimia tristicula (Nyl.) Zahlbr. - Sq/ Ch/ S/ 
Terr/ 3-5, 3-4, 3, 1-2/ Alt: 1-3/ rc/ suboc/ Note: on 
terricolous mosses on calciferous ground, and at 
the base of old trunks; overlooked, and probably 
distributed throughout Italy, esp. in submediter- 
ranean areas. - Loc.: Marc: 3, 24, B; Abr: 38, 39, 
40, 41, 47; Mol: 60; Pugl: 80; Bas: 117. 

Amandinea punctata (Hoffm.) Coppins & 
Scheid. - Cr/ Ch/ S/ Sil-Sil.b-Epiph/ 1-3, 4-5, 3- 
4, 2-4/ Alt: 1-4/ c/ Note: the Italian material is 
heterogeneous, and needs revision. - Loc.: Marc: 
2; Abr: 32, 43; Mol: 53; Pugl: 67, 83, 85, 86, 87, 91; 
Bas: 105, 109, 111. 

Anaptychia ciliaris (L.) A. Massal. - Frut/ Ch/ 
S/ Epiph/ 2-3, 4-5, 3, 2-3/ Alt: 1-3/ c/ Note: locally 
very common and abundant in the Apennines and 
in Sicily, much rarer in the north; very narrow- 
lobed forms on plant debris can reach the 
oromediterranean belt in the Apennines. - Loc.: 
Marc: 3, 11, 19, 21, 26, 28, 30, B, C, G; Umbr: E; 
Abr: 35, 37, 39, 40, 43, 50, 51, 52; Mol: 53, 55, 56, 
61, 62; Pugl: 64, 71, 72, 75, 78, 82, 90, 95, 96; Bas: 
105, 109, 110, 116, 118, 119, 130. 

Anaptychia crinalis (Schleich.) Vèzda - Frut/ 
Ch/ S/ Epiph/ 2-3, 3, 2, 2/ Alt: 3/ r/ suboc/ Note: 
confined to humid beech forests; in our opinion, 
doubtfully different from A. ciliaris. - Loc.: Mol: 
53: 

Anema moedligense Zahlbr. - Cr/ Cy.c/ S/ 
Calc/ 4-5, 5, 4-5, 1-2/ Alt: 1-2/ rr/ Note: probably 
confused with other species in the past. New to 
Italy. - Loc.: Abr: 42; Mol: 63. 

Anema nummularium (Durieu & Mont.) Nyl. 
- Cr/ Cy.c/ S/ Calc/ 5, 5, 4-5, 1-3/ Alt: 1-3/ c/ Note: 
on steeply inclined surfaces with periodical water 
seepage. - Loc.: Marc: 2; Abr: 42; Mol: 59. 
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Anisomeridium polypori (R.C.Harris & 
Everh.) Barr - Cr/ Tr/ S/ Epiph/ 3, 2, 2, 1-2/ 
Alt: 1-3/ rr/ suboc/ Note: mainly on Sambucus in 
humid situations, overlooked for a long time, but 
certainly not rare in suitable habitats, also in the 
survey area. - Loc.: Marc: 12; Pugl: 71. 

Arthonia anombrophila Coppins & P. James 
Cr/ Tr/ S/ Epiph/ 2, 3, 2, 1/ Alt: 2/ vr/ Note: a 
species of dry bark, often found at the base of old 
trees. New to Italy. Loc: Abr: 42. 

Arthonia calabrella Puntillo - Cr/ Tr/ S/ 
Epiph/ 3, 3, 2, 1-2/ Alt: 1-2/ vr/ suboc/ Note: 
only locally abundant in humid riparian decid- 
uous forests of southern Italy, mostly on smooth 
bark (most often on Fraxinus); probably absent 
north of Puglia. - Loc.: Pugl: 67, 96, 100; Bas: 122. 

Arthonia calcicola Nyl. - Cr/ Ch/ S/ Calc/ 5, 4, 
4, 2-4/ Alt: 1-2/ rr/ Note: certainly overlooked; a 
pioneer lichen, also found on walls and cement; 
undercollected in the survey area. - Loc.: Marc: 2; 
Umbr: E; Pugl: 65. 

Arthonia cinnabarina (DC.) Wallr. - Cr/ Tr/ S/ 
Epiph-Epiph/ 2-3, 3-4, 2, 1/ Alt: 1-2/ rr/ suboc/ 
Note: mostly on Fraxinus in open woodlands; 
much more frequent in the past, and particularly 
rare in Adriatic peninsular Italy due to the drier 
climate. - Loc.: Pugl: 71; Bas: 122. 

Arthonia clemens (Tul.) Th. Fr. - LF/ S/ Calc/ 
4-5, 4-5, 3-4, 3-4/ Alt: 1-3/ rr/ paras Lecanora 
dispersa and other crustose lichens/ Note: 
certainly occurring throughout the country, but 
much overlooked. - Loc.: Abr: 40, 47, 50; Pugl: 
1202: 

Arthonia didyma Korb. - Cr/ Tr/ S/ Epiph/ 2, 
2-4, 2, 1-3/ Alt: 1-3/ r/ suboc/ Note: on smooth 
bark; sometimes reaching the subalpine belt. - 
Loc.: Abr: 42; Pugl: 70, 71. 

Arthonia dispersa (Schrad.) Nyl. - Cr/ Tr/ S/ 
Epiph/ 2-3, 3-4, 2-3, 1/ Alt: 1-4/ rc/ Note: a 
holarctic pioneer species of smooth bark. - Loc.: 
Marc: 57, G; Pugl: 67, 70, 99, 100, 101; Bas: 106, 
122, 

Arthonia exilis (Fl6rke) Anzi, s./at. - Cr/ Ch/ 
S/ Epiph/ 2-3, 3, 2-3, 1-2/ Alt: 1-2/ rr/ Note: a 
heterogeneous taxon; Italian material needs 
revision. - Loc.: Marc: 9; Abr: 31, 33, 37, 48, 50; 
Mol: 58; Pugl: 66; Bas: 122. 

Arthonia galactites (DC.) Dufour - Cr/ Tr/ S/ 
Epiph/ 3, 3-4, 2-3, 1-2/ Alt: 1-2/ rr/ suboc/ Note: a 
pioneer species, esp. on the smooth bark of 
Fraxinus ornus, probably much overlooked or/ 
and confused with other species. - Loc.: Bas: 122. 

Arthonia granosa de Lesd. - Cr/ Tr/ S/ Epiph/ 
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3, 3-4, 1-2, 2-3/ Alt: 1/ er/ suboc/ coast/ Note: 
restricted to coastal situations with humid 
maritime winds; perhaps non-lichenized. - Loc.: 
Pugl: 87. 

Arthonia intexta Almq. - LF/ S/ Sil-Sil.b/ 3, 4- 
5, 3, 3-4/ Alt: 1-5/ rc/ paras Lecidella spp./ Note: 
certainly overlooked, and present throghout the 
country. - Loc.: Abr: 40. 

Arthonia lapidicola (Taylor) Branth & Rostr. - 
Cr/ Ch/ S/ Calc-Sil.b/ 4-5, 4, 3-4, 3-4/ Alt: 1-5/ rc/ 
Note: a pioneer species, most frequent on pebbles, 
but also on walls, tiles etc. - Loc.: Marc: 3, 21, 28; 
Abr: 35, 38, 39, 40; Pugl: 75, 90; Bas: 117. 

Arthonia meridionalis Zahlbr. - Cr/ Tr/ S/ 
Calc/ 5, 2-3, 1-2, 1/ Alt: 1/ r/ suboc/ coast/ Note: 
often found with Opegrapha durieui. - Loc.: Pugl: 
64, 98. 

Arthonia molendoi (Frauenf.) R. Sant. - LF/ 
S/ Calc-Sil.b/ 4-5, 4-5, 4, 4/ Alt: 4-5/ r/ paras 
Xanthoria elegans] Note: very much overlooked 
and certainly more widespread in Italy, esp. in 
upland areas. - Loc.: Abr: 38, 39, 40. 

Arthonia pruinata (Pers.) A. L. Sm. - Cr/ Tr/ 
S/ Epiph/ 1-2, 3-4, 2, 1/ Alt: 1-2/ rr/ suboc/ Note: 
on isolated, old deciduous trees, certainly declin- 
ing, and particularly rare in the survey area, 
mainly because of the slightly more continental 
climatical conditions. - Loc.: Pugl: 91, 100. 

Arthonia punctiformis Ach. - Cr/ Tr/ S/ 
Epiph/ 2-3, 3-4, 3-4, 1/ Alt: 1-4/ rc/ Note: a 
pioneer species of smooth bark, common, esp. on 
twigs; undercollected in the survey area. - Loc.: 
Marc: 4; Pugl: 67; Bas: 120. 

Arthonia radiata (Pers.) Ach. - Cr/ Tr/ S/ 
Epiph/ 2-3, 3-4, 2-3, 1-3/ Alt: 1-4/ c/ Note: also 
found in non-natural habitats, such as in settle- 
ments. - Loc.: Marc: 3, 9, 13, 18, 25, 26, 29; Abr: 
32, 33, 45, 49, 50, 51; Mol: 53, 56, 58; Pugl: 70, 72; 
Bas: 110, 115, 116, 119. 

Arthonia spadicea Leight. - Cr/ Tr/ S/ Epiph/ 
2-3, 2-3, 1-2, 1/ Alt: 2/ vr/ suboc/ Note: mostly on 
smooth bark in humid forests (e.g. on //ex in 
beech forests of the southern mountains). - Loc.: 
Pugl: 73; Bas: 106. 

Arthonia varians (Davies) Nyl. - LF/ S/ Sil/ 2- 
3, 3-4, 3-4, 2/ Alt: 2-5/ c/ paras Lecanora rupicola 
s.latiss.] Note: rare in Adriatic peninsular Italy for 
the scarcity of suitable substrata. - Loc.: Marc: 60; 
Bas: 102, 105, 119. 

Arthopyrenia cerasi (Schrad.) A. Massal. - Cr/ 
Tr/ S/ Epiph/ 2, 4, 3-4, 1/ Alt: 1-2/ rr/ Note: a 
pioneer species of smooth bark, mostly on Prunus 
cerasus, probably undercollected in the survey 
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area. - Loc.: Abr: 35, 43. 

Arthopyrenia cinereopruinosa (Schaer.) A. 
Massal. - Cr/ Tr/ S/ Epiph/ 2-3, 4, 2-3, 1/ Alt: 1- 
3/ rr/ suboc/ Note: a pioneer species of smooth 
bark, esp. in openings of old woodlands near 
rivers. - Loc.: Marc: G; Abr: 31; Bas: 109, 110. 

Arthopyrenia fraxini A. Massal. - Cr/ Tr/ S/ 
Epiph/ 2-3, 3-4, 3, 1-2/ Alt: 1-2/ rc/ Note: a 
pioneer species, esp. on Fraxinus ornus. - Loc.: 
Marc: 8. 

Arthopyrenia persoonu A. Massal. - Cr/ Tr/ S/ 
Epiph/ 2-3, 3-5, 3, 1-2/ Alt: 1-3/ rc/ Note: pioneer 
on smooth bark; perhaps to be included into A. 
punctiformis. - Loc.: Marc: 25. 

Arthopyrenia punctiformis (Pers.) A. Massal. - 
Cr/ Tr/ S/ Epiph/ 2-3, 3-5, 3, 1-2/ Alt: 1-4/ vc/ 
Note: pioneer on smooth bark, on the twigs of 
several trees. - Loc.:Marc: G; Abr: 35, 49; Mol: 
57; Pugl: 70; Bas: 121. 

Arthopyrenia rhyponta (Ach.) A. Massal. - 
Cr/ Tr/ S/ Epiph/ 3, 3, 3, 1-2/ Alt: 2-4/ rr/ Note: 
pioneer on smooth bark, esp. on twigs. - Loc.: 
Abr: 35; Mol: 57. 

Arthothelium crozalsianum (de Lesd.) de 
Lesd. - Cr/ Tr/ S/ Epiph/ 1-2, 3-4, 2-3, 1/ Alt: 1/ 
r/ suboc/ Note: mainly near the coast, on Pinus, 
very rare in the survey area. - Loc.: Pugl: 99. 

Aspicilia caesiocinerea (Malbr.) Arnold - Cr/ 
Ch/ S/ Sil/ 2-3, 3-5, 2-4, 2-5/ Alt: 1-4/ c/ Note: 
extremely heterogeneous, and in need of revision; 
very rare in the survey area, due to the scarcity of 
suitable substrata. - Loc.: Mol: 63; Pugl: 65; Bas: 
105, 116. 

Aspicilia calcarea (L.) Mudd - Cr/ Ch/ S/ Calc/ 
4-5, 4-5, 4, 2-3/ Alt: 1-5/ ec/. Note: sometimes 
reaching beyond treeline, esp. in the Apennines. - 
Loc.: Marc: 2, 3, 6, 13, 18, 21, 27, 28, A, B; Umbr: 
E; Abr: 34, 35, 37, 39, 40, 41, 42, 47, 48, 50; Mol: 
59, 60, 61, 61, 63; Pugl: 64, 65, 72, 75, 76, 84, 89, 
91, 93,95: Bas: 109, 113. 115, 117.117, 18. 

Aspicilia cheresina (Mill. Arg.) Hue - Cr.pl/ 
Ch/ S/ Calc/ 5, 4-5, 4, 2/ Alt: 2-5/ rc/ paras A. 
calcarea s.lat. | Note: a very characteristic, and 
often overlooked species; it is not rare in Italy, 
esp. in the Apennines and on the islands; it should 
be looked for also in the north. - Loc.: Umbr: E; 
Mol: 60. 

Aspicilia cheresina v. justii (Servit) Clauzade & 
CI. Roux - Cr.pl/ Ch/ S/ Calc/ 5, 4-5, 4, 2/ Alt: 2- 
S/ rr/ paras A. calcarea s.lat. | Note: a chemical 
strain with stictic and norstictic acids; it is 
certainly more widespread in Italy, at least in 
the south. - Loc.: Abr: 41. 
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Aspicilia cheresina v. microspora (Arnold) 
Clauzade & Cl. Roux - Cr.pl/ Ch/ S/ Calc/ 5, 4- 
5, 4, 2/ Alt: 2-5/ rr/ paras A. calcarea s. lat. | Note: 
a chemical strain with norstictic acid only. - Loc.: 
Marc: 21; Abr: 39. 

Aspicilia cinerea (L.) Korb. - Cr/ Ch/ S/ Sil/ 2, 
3-5, 3-4, 3-4/ Alt: 2-5/ c/ Note: probably 
heterogeneous, and in need of revision; very rare 
in Adriatic peninsular Italy for the scarcity of 
suitable substrata. - Loc.: Bas: 116. 

Aspicilia contorta ssp. contorta - Cr/ Ch/ S/ 
Calc/ 4-5, 4-5, 4, 4/ Alt: 1-3/ rr/ Note: a pioneer 
species, less frequent than subsp. hoffmanniana, 
and generally bound to weakly or non-anthro- 
pized situations; rare in Adriatic peninsular Italy. 
- Loc.: Umbr: E; Abr: 31; Mol: 59. 

Aspicilia contorta ssp. hoffmanniana Ekman 
& Fròberg - Cr/ Ch/ S/ Calc/ 3-5, 3-4, 3-4, 3-5/ 
Alt: 1-4/ ec/ Note: also common within large 
urban settlements, one of the most frequent 
Aspicilia species of Italy. - Loc.: Marc: 2, 3, 6, 
27; Umbr: E; Abr: 31, 34, 35, 47, 47; Mol: 59, 60, 
63; Pugl: 80, 87, 90, 93, 93; Bas: 104, 111, 115. 

Aspicilia coronata (A. Massal.) de Lesd. - 
Cr.end/ Ch/ S/ Calc/ 4-5, 4-5, 4, 2-3/ Alt: 2-5/ rc/ 
Note: esp.on dolomite; a mainly southern species 
in Europe: in Italy, however, it is mostly absent 
from the eu-Mediterranean, and rare in the 
submediterranean belts. - Loc.: Marc: 3, 13; 
Umbr: E; Abr: 42; Mol: 60, 63; Pugl: 65; Bas: 117. 

Aspicilia desertorum (Kremp.) Mereschk. - 
Cr/ Ch/ S/ Calc/ 4-5, 5, 5, 2-3/ Alt: 5/ vr/ subc/ 
Note: limited to upland areas with dry, rather 
continental conditions, probably absent from the 
Alps. New to Italy. - Loc.: Abr: 36. 

Aspicilia farinosa (Florke) Arnold - Cr/ Ch/ S/ 
Calc/ 4-5, 4-5, 4, 2-3/ Alt: 2-5/ rc/ Note: a mainly 
southern species in Europe; in Italy it is locally 
frequent only above the submediterranean belt, 
on hard rocks, esp. on dolomite. - Loc.: Mol: 60; 
Pugl: 84; Bas: 117. 

Aspicilia intermutans (Nyl.) Arnold - Cr/ Ch/ 
S/ Sil-Sil.b/ 2-3, 3-4, 3-4, 2-3/ Alt: 1-2/ c/ Note: 
one of the most frequent silicicolous Aspicilia of 
Mediterranean Italy; rare in Adriatic peninsular 
Italy for the scarcity of suitable substrata. - Loc.: 
Bas: 102, 107, 111. 

Aspicilia parasitica de Lesd. - Cr.pl/ Ch/ S/ 
Sil.b/ 3, 5, 4-5, 3-4/ Alt: 1-3/ rr/ paras crustose 
lichens/ Note: after having examined several 
samples, we are convinced that this is a very 
good species, well-distinguished from A. radiosa 
by a wealth of morphological, chemical and 
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biological (its parasitic growth) characters; very 
rare in Adriatic peninsular Italy for the scarcity of 
suitable substrata. - Loc.: Bas: 102, 111. 

Aspicilia radiosa (Hoffm.) Poelt & Leuckert - 
Cr.pl/ Ch/ S/ Sil.b-Calc/ 3-5, 3-5, 3-4, 3-5/ Alt: 1- 
4/ ec/ Note: also occurring in urban environments; 
see also note on A. parasitica. - Loc.: Marc: 2, 3, 
18, 21, 28; Umbr: E; Abr: 31, 34, 35, 39, 40, 41, 42, 
47; Mol: 59, 63; Pugl: 72, 75, 76, 80, 84, 93; Bas: 
10211345 ATI 

Aspicilia viridescens (A. Massal.) Hue - Cr/ 
Ch/ S/ Calc-Sil.b/ 4-5, 3-4, 3, 2-3/ Alt: 1-2/ rc/ 
suboc/ Note: most frequent in the south, also on 
base-rich, hard siliceous rocks (e.g. basalt); in our 
opinion, this might be a well-distinct species, 
differing from typical A. contorta and its ssp. 
hoffmanniana. - Loc.: Abr: 42, 47; Mol: 59; Pugl: 
64, 65, 87; Bas: 113. 

Bacidia arceutina (Ach.) Arnold - Cr/ Ch/ S/ 
Epiph/ 2-3, 3, 2, 1-2/ Alt: 1-3/ rr/ suboc/ Note: 
esp. in open woodlands near rivers; sometimes 
calcicolous or muscicolous. - Loc.: Marc: 18, 29, 
G; Abr: 32, 33; Pugl: 71. 

Bacidia bagliettoana (A. Massal. & De Not.) 
Jatta - Cr/ Ch/ S/ Terr-Calc/ 3-5, 3-4, 4, 1-3/ Alt: 
2-5/ rc/ Note: esp. on muribund bryophytes and 
plant debris in dry grasslands on calciferous 
substrata; mostly in upland areas. - Loc.: Marc: 
21; Abr: 31; Bas: 117. 

Bacidia circumspecta (Vain.) Malme - Cr/ Ch/ 
S/ Epiph/ 3, 3-4, 2, 1-3/ Alt: 2-3/ r/ Note: esp. on 
old broadleaved trees in open woodlands. - Loc.: 
Marc: 21. 

Bacidia fraxinea Lonnr. - Cr/ Ch/ S/ Epiph/ 3, 
3-4, 2, 1-2/ Alt: 1-3/ rr/ suboc/ Note: rare in the 
north, much more frequent in Tyrrhenian Italy, 
mostly in open, humid woodlands; not uncom- 
mon in particularly humid mixed woodlands of 
southern Adriatic Italy, esp. on Acer and 
Fraxinus. - Loc.: Marc: 18, 24; Abr: 52; Mol: 53, 
55, 56; Pugl: 67, 70, 71, 72, 73, 76, 82; Bas: 106, 
109, 110. 

Bacidia friesiana (Hepp) Korb. - Cr/ Ch/ S/ 
Epiph/ 3, 3, 2-3, 2-3/ Alt: 1-3/ rr/ suboc/ Note: 
esp. on Sambucus in sheltered situations; probably 
widespread throughout the country. - Loc.: Marc: 
18, 24; Bas: 106. 

Bacidia fuscoviridis (Anzi) Lettau - Cr/ Ch/ 
A.s/ Calc/ 4-5, 3, 2, 3/ Alt: 2-3/ vr/ suboc/ Note: a 
rather poorly known, generally sterile lichen, 
probably overlooked, also in the survey area. - 
Loc.: Marc: 30. 

Bacidia incompta (Hook.) Anzi - Cr/ Ch/ S/ 


Studia Geobot. 18 (1999) 


- Lichens from the Fastern Part of the Italian Peninsula - 


Epiph/ 3, 4, 3, 2-3/ Alt: 2-3/ r/ Note: mostly on 
Ulmus, near wounds of the bark, certainly 
declining in Italy, and very rare in the survey 
area. - Loc.: Pugl: 73. 

Bacidia rosella (Pers.) De Not. - Cr/ Ch/ S/ 
Epiph/ 3, 3, 1-2, 1-2/ Alt: 1-3/ r/ suboc/ Note: esp. 
in woodlands along rivers; declining in the north, 
but still common in suitable habitats of the south; 
extremely rare in the survey area, except for the 
humid woodlands of the Gargano Peninsula, 
where it is locally abundant, esp. on Acer. - 
Loc.: Pugl: 71, 72, 73; Bas: 106, 122. 

Bacidia rubella (Hoffm.) A. Massal. - Cr/ Ch/ 
S/ Epiph/ 2-3, 4, 2-3, 1-3/ Alt: 1-3/ rc/ Note: on 
old, more or less isolated oaks and other broad- 
leaved trees; still widespread, but probably 
declining; almost extinct in the Po-plain and rare 
in the Adriatic part of peninsular Italy, with 
optimum in the submediterranean belt. - Loc.: 
Marc: 18, 19, 25, 30; Abr: 33,H; Mol: 55; Pugl: 72, 
75, 85, 94, 100; Bas: 106, 110. 

Bacidia subincompta (Nyl.) Arnold - Cr/ Ch/ 
S/ Epiph/ 2-3, 3, 2, 1-2/ Alt: 2-3/ r/ suboc/ Note: 
for nomenclatural problems see Ekman (1996). - 
Loc.: Abr: 51; Mol: 53, 55. 

Bacidia trachona (Ach.) Lettau - Cr/ Ch/ S/ 
Sil.b-Calc/ 3-5, 3-4, 1-2, 1/ Alt: 3-4/ r/ Note: 
mostly on steeply inclined surfaces, very rarely on 
bark; according to Ekman (1996) it might not 
belong into Bacidia s. str. - Loc.: Abr: 38. 

Bacidina arnoldiana (Kébrb.) V. Wirth & 
Vézda - Cr/ Ch/ A.s/ Calc/ 3-5, 2-3, 2, 1-2/ Alt: 
1-2/ r/ suboc/ Note: especially in open woodlands, 
rarely also at the base of old trees; often sterile, 
and certainly much overlooked. - Loc.: Marc: 9; 
Abr: 45; Pugl: 71, 91. 

Bacidina delicata (Leight.) V. Wirth & Vézda - 
Cr/ Ch/ S/ Epiph-Sil.b/ 3, 3, 2, 2-3/ Alt: 1-2/ r/ 
Note: especially on Sambucus, in humid-shaded 
situations. - Loc.: Pugl: 71. 

Bacidina phacodes (K6rb.) Vézda - Cr/ Ch/ S/ 
Epiph/ 2, 3, 2, 1/ Alt: 1-3/ rr/ suboc/ Note: often 
on the undersides of thick branches, or on the 
trunks of old trees; in the Mediterranean belt 
confined to humid evergreen forests. - Loc.: Marc: 
9; Pugl: 67, 70, 71, 76, 91; Bas: 105, 119, 122. 

Bactrospora patellarioides v. convexa (de 
Lesd.) Egea & Torrente - Cr/ Tr/ S/ Epiph/ 1-2, 
4-5, 2-3, 1-2/ Alt: 1/ rr/ suboc/ Note: on more or 
less isolated, normally old broadleaved trees; most 
frequent in Tyrrhenian Italy, much rarer in the 
Adriatic part of peninsular Italy, esp. on Olea. - 
Loc.: Pugl: 91, 100. 
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Bagliettoa baldensis (A. Massal.) Vézda - 
Cr.end/ Ch/ S/ Calc/ 5, 2-3, 2-3, 1/ Alt: 1-3/ c/ 
Note: optimum in the submediterranean belt; 
undercollected, and common in the survey area. - 
Loc.: Abr: 32; Mol: 63; Pugl: 65, 84. 

Bagliettoa cazzae (Zahlbr.) Vézda & Poelt - 
Cr.end/ Ch/ S/ Calc/ 5, 3, 2-3, 1-2/ Alt: 1-2/ rc/ 
Note: a chiefly Mediterranean lichen of steeply 
inclined surfaces. - Loc.: Mol: 63; Pugl: 84, 98, 
100. 

Bagliettoa limborioides A. Massal. -Cr.end/ 
Ch/ S/ Calc/ 5, 2-3, 3, 1-2/ Alt: 1-3/ rr/ Note: 
probably more widespread, but overlooked, or 
confused with similar species. - Loc.: Pugl: 97, 98, 
101. 

Bagliettoa parmigera (Steiner) Vézda & Poelt - 
Cr.end/ Ch/ S/ Calc/ 5, 2-4, 2-3, 1-2/ Alt: 1-3/ c/ 
Note: optimum in the submediterranean belt; very 
common, and undercollected, throughout the 
survey area. - Loc.: Marc: 8; Umbr: E; Abr: 47; 
Mol: 60; Pugl: 64, 65, 75, 95; Bas: 113. 

Bagliettoa parmigerella (Zahlbr.) Vézda & 
Poelt - Cr.end/ Ch/ S/ Calc/ 5, 1-3, 1-3, 1/ Alt: 
1-3/ vc/ Note: in the Mediterranean belt confined 
to humid-shaded situations; optimum in the 
submediterranean belt, but reaching near and 
sometimes beyond treeline in the mountains of the 
south; common throughout the survey area. - 
Loc.: Marc: 9, 13, 24; Umbr: E; Abr: 45, 49; Mol: 
60; Pugl: 64, 75, 90, 95, 97, 98, 100, 101, 118. 

Biatoridium monasteriense J. Lahm - Cr/ Ch/ 
S/ Epiph/ 3, 2-3, 1-2, 1-2/ Alt: 2-3/ rr/ suboc/ 
Note: very much overlooked in the past, this 
species is not unfrequent on Sambucus along 
brooks. - Loc.: Mol: 55; Pugl: 71. 

Blastodesmia nitida A. Massal. - Cr/ Tr/ S/ 
Epiph/ 3, 3-4, 3, 1-2/ Alt: 1-2/ rr/ suboc/ Note: a 
pioneer species, esp. on Fraxinus ornus, certainly 
rare in the Adriatic part of peninsular Italy. - 
Loc.: Abr: 49. 

Bryoria capillaris (Ach.) Brodo & D. Hawksw. 
- Frut.f/ Ch/ A.s/ Epiph/ 1-2, 3-5, 1-2, 1/ Alt: 3-4/ 
rr/ suboc/ Note: most frequent in humid Fagus- 
Abies forests; extremely rare in the survey area. - 
Loc.: Pugl: 73. 

Bryoria fuscescens (Gyeln.) Brodo & D. 
Hawksw. - Frut.f/ Ch/ A.s/ Epiph-Lign./ 1-3, 3- 
5, 1-2, 1-2/ Alt: 3-4/ rc/ Note: the most common 
species of Bryoria in Italy, and that with the 
broadest ecological range, sometimes reaching (in 
humid situations) the submediterranean belt; 
extinct in the Po-plain and certainly declining, 
esp. in anthropized areas; extremely rare in the 
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Adriatic part of peninsular Italy. - Loc.: Marc: 29; 
Abr: 37; Mol: 55. 

Bryoria implexa (Hoffm.) Brodo & D. 
Hawksw. - Frut.f/ Ch/ A.s/ Epiph/ 1-2, 3-5, 1-2, 
1/ Alt: 3-4/ rc/ Note: most frequent in the Alps, 
much rarer southwards. - Loc.: Marc: 20. 

Buellia badia (Fr.) A. Massal. - Cr/ Ch/ S/ 
Sil.b/ 2-3, 4-5, 4, 2-3/ Alt: 1-3/ rc/ paras crustose 
lichens/ Note: very rare in Adriatic Italy for the 
scarcity of suitable substrata. - Loc.: Marc: 27. 

Buellia disciformis (Fr.) Mudd - Cr/ Ch/ S/ 
Epiph/ 2, 3-4, 2, 1/ Alt: 3-4/ rr/ Note: esp. in beech 
forests, very rare in the survey area. - Loc.: Pugl: 
69. 

Buellia ericina (Nyl.) Jatta - Cr/ Ch/ S/ Epiph/ 
1-2, 3-5, 2, 2/ Alt: 1-2/ r/ suboc/ Note: a rather 
poorly known species, with a western distribution 
in southern Europe. - Loc.: Pugl: 94. 

Buellia erubescens Arnold - Cr/ Ch/ S/ Lign- 
Epiph/ 1, 3, 2, 1/ Alt: 3-4/ rr/ Note: restricted to 
upland areas in the south; this taxon badly needs 
revision. - Loc.: Mol: 53. 

Buellia griseovirens (Sm.) Almb. - Cr/ Ch/ S/ 
Epiph/ 2, 3-4, 2-3, 1/ Alt: 1-3/ rc/ suboc/ Note: 
optimum above the Mediterranean belt, rarer in 
heavily anthropized areas (e.g. the Po-plain). - 
Loc.: Marc: 20; Abr: 32; Pugl: 91; Bas: 105, 118. 

Buellia ocellata (Flot.) K6rb. - Cr/ Ch/ S/ Sil- 
Sil.b/ 2, 4, 3-4, 1-2/ Alt: 1-2/ rr/ Note: a pioneer 
species, esp. common on small pebbles; very rare 
in the survey area due to the scarcity of suitable 
substrata. - Loc.: Abr: 34. 

Buellia pulverulenta (Anzi) Jatta - Cr/ Ch/ S/ 
Terr/ 4-5, 4-5, 3-4, 2-4/ Alt: 4-5/ rr/ paras esp. 
Physconia muscigena/ Note: certainly widespread 
in the Alps, but much overlooked in the past, 
rarer in the Apennines. - Loc.: Marc: 21; Abr: 41. 

Buellia schaereri De Not. - Cr/ Ch/ S/ Epiph- 
Lign/ 1-2, 4-5, 3-4, 2/ Alt: 2-4/ rc/ Note: esp. on 
conifers and wooden poles in upland areas, 
common in the north of Italy, and to be looked 
for in the mountains of the south. - Loc.: Marc: 
29; Abr: 30; Mol: 53. 

Calicium abietinum Pers. - Cr/ Ch/ S/ Lign/ 1- 
2, 2-3, 2, 1/ Alt: 2-4/ rr/ Note: mostly on lignum of 
conifers. - Loc.: Marc: 29; Abr: 32. 

Calicium glaucellum Ach. - Cr/ Ch/ S/ Lign- 
Epiph/ 1-2, 3, 2, 1/ Alt: 2-4/ rc/ Note: when 
epiphytic, esp. on conifers; certainly occurring 
throughout the Alps, much rarer in the Apen- 
nines. - Loc.: Marc: 29. 

Calicium quercinum Pers. - Cr/ Ch/ S/ Epiph- 
Lign/ 1-2, 3, 1-2, 1/ Alt: 2-3/ r/ Note: also on the 
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bark of oaks, certainly occurring throughout the 
Alps, but also widespread, and locally not 
uncommon, throughout the Apennines. - Loc.: 
Abr: 32; Mol: 53, 55; Pugl: 94; Bas: 110. 

Calicium salicinum Pers. - Cr/ Ch/ S/ Lign- 
Epiph/ 1-2, 4, 2-3, 1/ Alt: 1-3/ rr/ Note: most 
frequent on the dry parts of the boles of 
deciduous, acid-barked trees. - Loc.: Marc: 29. 

Calicium viride Pers. - Cr/ Ch/ S/ Epiph/ 1-2, 
3, 2, 1/ Alt: 3-4/ rc/ Note: mostly on Abies and 
Picea, certainly present throughout the Alps, but 
much rarer in the Apenninnes. - Loc.: Abr: 32. 

Caloplaca adriatica (Zahlbr.) Servit - Cr/ Ch/ 
S/ Calc/ 5, 4-5, 4, 2-3/ Alt: 2-3/ vr/ Note: mostly in 
the mountains, on hard rocks. - Loc.: Abr: 41. 

Caloplaca aegatica Giralt, Nimis & Poelt - Cr/ 
Ch/ S/ Epiph/ 3, 4-5, 2, 2-3/ Alt: 1/ vr/ suboc/ 
coast/ Note: a mostly Tyrrhenian species in Italy, 
generally found near the coast, extremely rare in 
the survey area, and probably absent north of 
Puglia. - Loc.: Pugl: 78, 91. 

Caloplaca agardhiana (A. Massal.) Clauzade 
& Cl. Roux - Cr.end/ Ch/ S/ Calc/ 5, 4-5, 3-4, 2-3/ 
Alt: 1-5/ c/ Note: the complex of C. agardhiana-C. 
alociza is still not clear to us; here we follow the 
circumscription proposed by Clauzade & Roux 
(1985). - Loc.: Marc: 13, 21, 28, B; Abr: 36, 41, 46, 
47; Mol: 59; Pugl: 64, 65, 65, 87, 90; Bas: 109, 119. 

Caloplaca alnetorum Giralt, Nimis & Poelt - 
Cr/ Ch/ S/ Epiph/ 3, 4, 3, 2-3/ Alt: 2-4/ rr/ Note: 
mostly in the mountains, on smooth bark. - Loc.: 
Abr: 51, 52; Pugl: 76; Bas: 118. 

Caloplaca alociza (A. Massal.) Mig. - Cr.end/ 
Ch/ S/ Calc/ 5, 4-5, 3-4, 2-3/ Alt: 1-5/ vc/ Note: see 
comment on C. agardhiana. - Loc.: Marc: 13, 21, 
28, B; Umbr: E; Abr: 39, 41, 47; Mol: 53; Pugl: 65, 
75, 90, 91, 95, 97, 98, 100; Bas: 117. 

Caloplaca arenaria (Pers.) Miill. Arg. - Cr/ Ch/ 
S/ Sil-Sil.b/ 2-3, 4-5, 3-4, 2-4/ Alt: 2-5/ rc/ Note: 
esp. on more or less calcareous sandstone, often 
on walls; rare in Adriatic peninsular Italy for the 
scarcity of suitable substrata. - Loc.: Mol: 61. 

Caloplaca areolata (Zahlbr.) Clauzade - Cr/ 
Ch/ S/ Calc/ 5, 4-5, 4, 4-5/ Alt: 2/ rr/ paras 
crustose lichens/ Note: a characteristic, but much 
overlooked species, found on the top of calcar- 
eous boulders; in the north mostly at low 
altitudes, in the south up to c. 1,000 m. - Loc.: 
Mol: 59, 63; Pugl: 65. 

Caloplaca amoldi (Wedd.) Zahlbr. - Cr.pl/ 
Ch/ S/ Calc/ 5, 4-5, 4, 3-4/ Alt: 4-5/ rc/ Note: a 
taxon of the extremely critical C. saxicola 
complex, certainly much more widespread in 
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Italy, at least in the Alps; it is common and 
abundant in the Gran Sasso and Majella 
massives. - Loc.: Abr: 36, 39, 44, 46. 

Caloplaca aurantia (Pers.) Hellb. - Cr.pl/ Ch/ 
S/ Calc/ 4-5, 4-5, 4-5, 3-4/ Alt: 1-2/ vc/ Note: 
common in the Mediterranean-submediterranean 
belts, rarer at higher altitudes, more helio- and 
thermophytic than the closely related C. 
flavescens. - Loc.: Marc: 2, 8; Abr: 41; Mol: 58, 
59, 60, 63; Pugl: 64, 65, 65, 72, 75, 77, 78, 80, 84, 
90,91, 92.93, 94.97. Bas: 112.- 115, 

Caloplaca aurea (Schaer.) Zahlbr. - Cr/ Ch/ S/ 
Terr/ 4-5, 4-5, 3, 2-3/ Alt: 4-5/ c/ Note: mostly in 
rock fissures; common in the Alps, the records 
from Abruzzo are the southernmmost in Europe. - 
Loc.: Abr: 36, 38, 44. 

Caloplaca biatorina (A. Massal.) Steiner - 
Cr.pl/ Ch/ S/ Calc/ 5, 4-5, 4, 3-4/ Alt: 3-5/ rc/ 
Note: a rather critical, but, in our opinion, distinct 
species of the C. saxicola complex; esp. common 
along the Apennines above treeline. - Loc.: Marc: 
21; Abr: 38, 39, 40, 41, 47; Mol: 54. 

Caloplaca cacuminum Poelt - Cr/ Ch/ S/ Calc/ 
5, 4-5, 4, 3-4/ Alt: 5/ r/ Note: probably much more 
widespread throughout the Alps; the record from 
the Apennines is the southernmost in Europe. - 
Loc.: Abr: 44. 

Caloplaca cerina (Hedw.) Th. Fr. - Cr/ Ch/ S/ 
Epiph/ 3-4, 3-5, 3-4, 3-4/ Alt: 1-4/ vc/ Note: a 
holarctic species, with a broad ecological range. - 
Loc. Marc: 3.8; 12,18, 19. 21, 22.25, 26, C.D, 
G; Abr: 33, 37, 42, 46, 47, 48, 49, 52, H; Mol: 53, 
56, 58; Pugl: 66, 68, 84, 94; Bas: 105, 109, 110,119, 
121, 

Caloplaca cerina v. chloroleuca (Sm.) Th. Fr. - 
Cr/ Ch/ S/ Terr/ 3-4, 3-4, 3, 2-3/ Alt: 5/ vc/ Note: 
mainly above treeline, from the Alps to Calabria; 
and to be looked for also in the mountains of 
Sicily. - Loc.: Marc: 3, 21,B; Abr: 38, 39, 40, 41, 
44, 46; Bas: 117. 

Caloplaca cerina v. muscorum (A. Massal.) 
Jatta - Cr/ Ch/ S/ Terr/ 3, 4, 3-4, 2-3/ Alt: 1-3/ c/ 
subc/ Note: on mosses and plant debris, esp. in 
rather dry-continental areas; very rare in the 
survey area due to the prevalence of calcareous 
substrata. - Loc.: Marc: 28; Abr: 36, 39, 50. 

Caloplaca cerinella (Nyl.) Flagey - Cr/ Ch/ S/ 
Epiph/ 3-4, 4-5, 3-4, 3-4/ Alt: 1-3/ c/ Note: on 
isolated trees with eutrophic or eutrophicated 
bark, with optimum in the submediterranean belt. 
- Loc.: Marc: |, 3, 8, 19, 24, 25, C; Abr: 35, 42, H: 
Mol: 58, 59, 61, 62; Pugl: 64, 64, 77, 87, 99; Bas: 
102, 109, 110, 114,119. 122. 
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Caloplaca chalybaea (Fr.) Mull. Arg. - Cr/ Ch/ 
S/ Calc/ 5, 4-5, 4, 2-3/ Alt: 1-5/ c/ Note: this well- 
distinct species is extremely common in the survey 
area, esp. above the Mediterranean belt. - Loc.: 
Marc: 2, 13, 21, 28, B; Umbr: E; Abr: 39, 40, 41, 
42, 47, 48, 50; Mol: 60, 61; Pugl: 64, 65, 75, 78, 84, 
93: Bas: 113, 117, 119. 

Caloplaca chlorina (Flot.) Sandst. - Cr/ Ch/ 
A.i/ Calc/ 4-5, 3-4, 3, 3-4/ Alt: 4-5/ rr/ Note: this is 
C. chlorina sensu Wetmore (1996), not sensu 
Nimis (1993). - Loc.: Abr: 34. 

Caloplaca chrysodeta (Rasanen) Dombr. - 
Lepr/ Ch/ A.s/ Calc/ 4-5, 2-3, 2, 2-3/ Alt: 1-2/ 
rr/ Note: on shaded, steeply inclined or under- 
hanging surfaces of calciferous rocks, certainly 
occurring throughout the country. - Loc.: Marc: 
9, 18, G; Pugl: 71. 

Caloplaca chrysophthalma Degel. - Cr/ Ch/ 
A.s/ Epiph/ 2-3, 4-5, 3, 2-3/ Alt: 1-2/ vr/ suboc/ 
Note: optimum in the submediterranean belt, and 
in areas with a rather humid climate; extremely 
rare in the survey area. - Loc.: Pugl: 68. 

Caloplaca cirrochroa (Ach.) Th. Fr. - Cr.pl/ 
Ch/ A.s/ Calc/ 4-5, 3-4, 3, 2-3/ Alt: 1-4/ rc/ Note: 
somehow rarer in the Adriatic part of peninsular 
Italy than in other parts of the country. - Loc.: 
Marc: B; Umbr: E; Abr: 49; Mol: 54, 59, 60. 

Caloplaca citrina (Hoffm.) Th. Fr. - Cr/ Ch/ 
A.s/ Calc-Epiph/ 3-5, 4-5, 3-4, 4-5/ Alt: 1-3/ ec/ 
Note: extremely common and abundant every- 
where below the montane belt, also in heavily 
anthropized habitats, and on man-made substra- 
ta. - Loc.: Marc: 2, 4, 8, 15, 29; Umbr: F; Abr: 43: 
Mol: 58, 59; Pugl: 65, 75, 77, 80, 86, 87, 88, 89, 93, 
95, 96; Bas: 102, 107, 112. 

Caloplaca coccinea (Mull. Arg.) Poelt - 
Cr.end/ Ch/ S/ Calc/ 4-5, 4-5, 4, 1-3/ Alt: 4-5/ 
rc/ Note: a species of the mountains of southern 
Europe, probably occurring throughout the Alps; 
not uncommon in the highest parts of the Central 
Apennines, to be looked for further in the 
mountains of the south. - Loc.: Marc: 21; Abr: 
36, 36, 38, 44, 46. 

Caloplaca coronata (KGrb.) Steiner - Cr/ Ch/ 
A.1/ Calc/ 5, 4-5, 4, 4-5/ Alt: 1-3/ rr/ paras crustose 
lichens/ Note: esp. on the top of isolated boulders; 
a very characteristic species, very much over- 
looked in the past, and locally not uncommon in 
the survey area, especially at low altitudes; its 
parasitic growth is evident in all our samples. - 
Loc.: Marc: 2, 28: Umbr: E; Abr: 34, 41; Mol: 54, 
59, 63; Pugl: 65, 78, 80, 84, 93; Bas: 117. 

Caloplaca crenularia (With.) J. R. Laundon - 


P.L. NIMIS, M. TRETIACH 


Cr/ Ch/ S/ Sil-Sil.b/ 2-3, 3-5, 3-4, 2-4/ Alt: 1-3/ ec/ 
Note: very heterogeneous, and in need of revision; 
rare in Adriatic peninsular Italy for the scarcity of 
suitable substrata. - Loc.: Abr: 34; Bas: 102, 105, 
LL: 

Caloplaca crenulatella (Nyl.) H. Olivier - Cr/ 
Ch/ S/ Calc/ 4-5, 4, 3-4, 4/ Alt: 2-3/ rr/ Note: a 
rather well-distinct, albeit controversial species 
(see Nimis 1993), which is not common in Italy. - 
Loc.: Abr: 31; Bas: 111. 

Caloplaca cretensis (Zahlbr.) Wunder - Cr/ 
Ch/ S/ Calc/ 5, 4, 2, 2-3/ Alt: 1/ vr/ coast/ Note: 
mostly coastal in Italy, certainly rare, but perhaps 
overlooked or misunderstood, and perhaps 
slightly more widespread in Tyrrhenian Italy; 
certainly extremely rare in the survey area. - 
Loc.: Mol: 59. 

Caloplaca decipiens (Arnold) Blomb. & For- 
ssell - Cr.pl/ Ch/ A.s/ Calc/ 4-5, 4-5, 4, 4-5/ Alt: 2- 
3/ rr/ subc/ Note: not common in Italy, perhaps 
because of its subcontinental character; abundant, 
and locally extremely common only in some dry 
Alpine valleys and along the Adriatic side of the 
Peninsula, mostly on walls in mountain villages, 
very rare in natural habitats. - Loc.: Marc: 3, 15; 
Umbr: F; Abr: 41; Mol: 54, 59, 61; Bas: 102, 103, 
104, 111, 112. 

Caloplaca epiphyta Lynge - Cr/ Ch/ A.s/ Terr/ 
4-5, 4, 3, 3/ Alt: 4-5/ rc/ Note: very much 
overlooked throughout the Alps, where it is 
rather common; certainly much rarer in the 
Apennines. - Loc.: Marc: 21. 

Caloplaca erythrocarpa (Pers.) Zwackh - Cr/ 
Ch/ S/ Calc/ 4-5, 4-5, 4, 2-3/ Alt: 1-3/ c/ paras 
Aspicilia calcarea when young/ Note: optimum at 
low altitudes, and mostly outside disturbed 
habitats; extremely common throughout the 
survey area. - Loc.: Marc: 2, 3, 6, 18, 27, 28, A; 
Umbr: E; Abr: 34, 35, 41, 42, 47; Mol: 59, 60, 61, 
63; Pugl: 64, 65, 75, 76, 78, 80, 84, 93; Bas: 113, 
(e lS, 

Caloplaca ferrari (Bagl.) Jatta - Cr/ Ch/ S/ 
Calc/ 5, 4-5, 4, 2-3/ Alt: 1-3/ rr/ Note: a pioneer 
lichen of the C. /actea group, whose circumscrip- 
tion, ecology and distribution are still not very 
clear to us. - Loc.: Marc: 21; Abr: 36, 38; Bas: 109. 

Caloplaca ferruginea (Huds.) Th. Fr. - Cr/ Ch/ 
S/ Epiph/ 2-3, 4-5, 3, 2-3/ Alt: 1-2/ rc/ Note: esp. 
on oaks, optimum in the Parmelietum acetabulae; 
somehow rarer in the northern Adriatic part of 
the peninsula than elsewhere in Italy. - Loc.: 
Marc: 2, 11, 19; Umbr: E; Abr: 48; Mol: 60; Pugl: 
66, 67, 69, 70, 72, 78, 82, 90, 91, 95; Bas: 110, 115, 
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Caloplaca flavescens (Huds.) J. R. Laundon - 
Cr.pl/ Ch/ S/ Calc/ 4-5, 3-5, 3-4, 3-4/ Alt: 1-3/ ec/ 
Note: common everywhere below the montane 
belt; also found in anthropized habitats, somehow 
less heliophytic than the closely related C. 
aurantia. - Loc.: Marc: 8, 15; Umbr: E; Umbr: 
E; Abr: 31; Mol: 59, 60; Pugl: 64, 65, 77, 84, 92, 
93, 95, 97, 101; Bas: 102, 115. 

Caloplaca flavorubescens (Huds.) J. R. Laun- 
don - Cr/ Ch/ S/ Epiph/ 2-3, 4-5, 3, 2-3/ Alt: 1-3/ 
c/ Note: esp. on more or less old, isolated 
deciduous trees; a member of a difficult and 
variable group; certainly widespread throughout 
Italy. - Loc.: Marc: 18, 25, G; Umbr: E; Abr: 34, 
35, 49, 50, H; Mol: 53, 61; Pugl: 64, 82, 94; Bas: 
105, 106, 107, 109. 

Caloplaca flavorubescens (Huds.) J. R. Laun- 
don v. quercina Giralt, Nimis & Poelt - Cr/ Ch/ S/ 
Epiph/ 2-3, 4-5, 3, 3/ Alt: 1-3/ rr/ Note: this 
variety is most frequent in the south of Italy. - 
Loc.: Marc: 3, 19, 23 C, D; Abr: 33; Mol: 56; Pugl: 
95; Bas: 119. 

Caloplaca flavovirescens (Wulfen) Dalla Torre 
& Sarnth. - Cr/ Ch/ S/ Sil.b/ 3-4, 3-5, 3, 2-3/ Alt: 
1-3/ c/ Note: mostly on sandstone (also on walls); 
optimum in the submediterranean belt; rather rare 
in the survey area, due to the prevalence of 
calcareous substrata. - Loc: Marc: 2, 27, 29, 30; 
Abr: 31, 33, 34; Pugl: 76, 80; Bas: 109. 

Caloplaca fulvolutea (Nyl.) Jatta - Cr/ Ch/ S/ 
Terr/ 3, 4, 3, 2-3/ Alt: 4-5/ rr/ Note: this 
muscicolous species, whose hitherto known 
Italian distribution is restricted to the mountains 
of central and southern Italy, is certainly present 
also in the Alps, and should be looked for there. - 
Loc: Abr: 39. 

Caloplaca furax Egea & Llimona - Cr/ Ch/ S/ 
Sil.b/ 3-4, 4-5, 4, 2-3/ Alt: 1-2/ r/ paras Aspicilia 
spp./ Note: this taxon was included into C. 
conglomerata (correct name: C. pellodella) by 
Nimis (1993); after having collected it in several 
parts of Italy, we agree to treat it at species rank, 
at least pending further studies, due to the 
parasitic habit and several small morphological 
differences. - Loc.: Bas: 102. 

Caloplaca granulosa (Mill. Arg.) Jatta - Cr.pl/ 
Ch/ A.i/ Calc/ 4-5, 4-5, 4, 4-5/ Alt: 1-2/ rr/ Note: 
esp. on inclined surfaces with seepage of nitrogen- 
rich solutions; optimum in the submediterranean 
belt. - Loc.: Marc: 2; Abr: 41, 47, 48; Mol: 54, 59; 
Pugl: 65. 

Caloplaca gnmmiae (Nyl.) H. Olivier - Cr/ Ch/ 
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S/ Sil/ 2-3, 4-5, 3-4, 3-4/ Alt: 1-5/ rc/ paras 
Candelariella vitellina/ Note: certainly occurring 
throughout the country, but much rarer in the 
Adriatic than in the Tyrrhenian part of peninsular 
Italy, mainly because of the scarcity of siliceous 
substrata. - Loc.: Marc: 27; Abr: 34. 

Caloplaca haematites (St.-Amans) Zwackh - 
Cr/ Ch/ S/ Epiph/ 3-4, 4-5, 4-5, 2-3/ Alt: 1-2/ rc/ 
Note: the distinction of this species from C. cerina 
would be well worthy of a DNA study: the two 
taxa are clearly altitudinal vicariants in southern 
Europe, but they are often sympatric in the 
submediterranean belt of Italy, and sometimes 
grow together on the same tree: in such cases we 
never saw intermediate forms; the morphological 
differences, although easy to appreciate, are 
admittedly weak. - Loc.: Marc: 18; Abr: 31, 34, 
42, 43, 48, 49, H; Mol: 58, 61, 62; Pugl: 64; Bas: 
102, 103, 108, 114, 115, 119. 

Caloplaca herbidella (Hue) H. Magn. - Cr/ 
Ch/ A.i/ Epiph/ 2-3, 3-4, 3, 3-4/ Alt: 2-4/ r/ suboc/ 
Note: absent from the plains of the north and very 
rare in the survey area; some forms from southern 
Italy are worthy of further study. - Loc.: Marc: 29; 
Mol: 53; Pugl: 90. 

Caloplaca holocarpa (Ach.) Wade - Cr/ Ch/ S/ 
Calc/ 4-5, 4-5, 3-5, 3-5/ Alt: 1-5/ ec/ Note: pending 
further research, saxicolous forms are separated 
under this epithet from the epiphytic C. pyracea. - 
Loc.: Marc: 6, 27; Abr: 35, 43; Mol: 58; Pugl: 75, 
80, 88, 89, 93; Bas: 102, 112, 115. 

Caloplaca inconnexa (Nyl.) Zahlbr. - Cr.pl/ 
Ch/ S/ Calc/ 4-5, 4-5, 3-4, 3-4/ Alt: 1-4/ vc/ paras 
crustose lichens/ Note: on isolated calcareous 
boulders, esp. on Aspicilia calcarea and on weakly 
inclined surfaces. - Loc.: Marc: 2, 13, 21, 27, 28, B; 
Umbr: E; Abr: 34, 39, 40, 41, 42, 47, 47, 50; Mol: 
59, 60, 63; Pugl: 65, 72, 78, 80, 93; Bas: 113, 115, 
LISCIO. 

Caloplaca inconnexa v. nesodes Poelt & Nimis 
- Cr.pl/ Ch/ Sil/ 2-3, 4-5, 3-4, 2-3/ Alt:1-3/ c/ paras 
Aspicilia spp., exp. A. intermutans/ Note: rare in 
Adriatic peninsular Italy for the scarcity of 
suitable substrata. - Loc.: Bas: 111. 

Caloplaca irrubescens (Arnold) Zahlbr. - Cr/ 
Ch/ S/ Sil.b/ 3, 5, 4-5, 2-3/ Alt: 1-4/ rr/ Note: on 
steeply inclined, sunny surfaces; very rare in 
Adriatic peninsular Italy for the scarcity of 
suitable substrata. - Loc.: Bas: 111. 

Caloplaca lactea (A. Massal.) Zahlbr. - 
Cr.end/ Ch/ S/ Calc/ 4-5, 4, 3-4, 2-3/ Alt: 1-4/ c/ 
Note: a pioneer lichen, often found on pebbles in 
dry grasslands; somehow undercollected, and 
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certainly common, in the survey area. - Loc.: 
Marc: 8; Abr: 36, 48; Mol: 53; Pugl: 93, 97; Bas: 
1S 

Caloplaca limonia Nimis & Poelt - Cr/ Ch/ 
A.s/ Calc/ 5, 4, 4, 4-5/ Alt: 1/ rr/ Note: this taxon 
belongs to a large group of sorediate taxa which 
badly needs a DNA study; we often observed C. 
citrina and C. limonia growing together in south- 
ern Italy, mostly near the coast, without inter- 
mediate forms. - Loc.: Pugl: 64. 

Caloplaca lithophila H. Magn. - Cr/ Ch/ S/ 
Calc/ 4-5, 4-5, 4-5, 4-5/ Alt: 1-3/ c/ Note: often 
found on mortar and cement walls in urban 
environments; a very poorly understood taxon, 
which needs further study, certainly undercol- 
lected in the survey area. - Loc.: Marc: 8, 13. 

Caloplaca lobulata (Flòrke) Hellb. - Cr.pl/ Ch/ 
S/ Epiph/ 2, 4, 3-4, 2-3/ Alt: 2/ r/ subc/ Note: in 
Italy esp. on almond trees, and in areaswith a dry, 
rather subcontinental climate. - Loc.: Abr: 41, 42, 
43. 

Caloplaca lucifuga G. Thor - Cr/ Ch/ A.s/ 
Epiph/ 2, 3, 3, 2/ Alt: 2/ r/ Note: exp. on ancient, 
more or less isolated deciduous oaks, in bark 
fissures; extremely rare in the survey area. - Loc.: 
Pugl: 71, 73. 

Caloplaca luteoalba (Turner) Th. Fr. - Cr/ Ch/ 
S/ Epiph/ 3-4, 4-5, 4, 3-4/ Alt: 2/ er/ Note: on 
dust-covered bark, exp. of U/mus, much more 
frequent in the past, now strongly declining and 
perhaps extinct in several parts of the country; 
this is the only recent record from Italy. - Loc.: 
Pugl: 88. 

Caloplaca marmorata (Bagl.) Jatta - Cr.end/ 
Ch/ S/ Calc/ 5, 4-5, 4-5, 3-3/ Alt: 1-2/ c/ Note: a 
pioneer lichen, often found on pebbles, very 
common in the eu-Mediterranean belt through- 
out Italy. - Loc.: Marc: 8; Abr: 48; Pugl: 64, 65, 
92, 97; Bas: 115. 

Caloplaca nubigena (Kremp.) Dalla Torre & 
Sarnth. - Cr/ Ch/ S/ Calc/ 4-5, 4, 3, 1-2/ Alt: 4-5/ 
rr/ paras Clauzadea immersa/ Note: certainly 
more widespread in the Alps, much rarer in the 
Apennines; it was, however, abundant in the few 
upland areas where it has been collected during 
this survey. - Loc.: Marc: 21; Abr: 36, 40. 

Caloplaca nubigena v. keissleri (Servit) Clau- 
zade & CI. Roux - Calc/ 5, 4-5, 4, 1-2/ Alt: 4-5/ rr/ 
Note: the taxonomic rank of this variety is still 
not clear to us. - Loc.: Marc: B; Abr: 44. 

Caloplaca oasis (A. Massal.) Szatala - Cr.end/ 
Ch/ S/ Calc/ 5, 3, 2-3, 1/ Alt: 2-3/ rr/ paras 
Bagliettoa parmigerella/ Note: locally common in 
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open beech forests of the south, much rarer in the 
north of Italy; not common, but locally abundant, 
esp. in the southern part of the survey area, in the 
beech-belt. - Loc.: Marc: 9, 24; Pugl: 75, 95; Bas: 
118. 

Caloplaca obscurella (K òrb.) Th. Fr. - Cr/ Ch/ 
A.s/ Epiph/ 3, 4, 3, 3-4/ Alt: 1-2/ rr/ Note: often 
found in orchards, on fruit-trees; rare in the 
Mediterranean belt; see also Arvidsson & Mar- 
tinsson (1993). - Loc.: Marc: 2, G; Abr: 43, 52; 
Mol: 57; Pugl: 68, 70, 87; Bas: 109, 114, 121. 

Caloplaca ochracea (Schaer.) Flagey - Cr.end/ 
Ch/ S/ Calc/ 5, 3, 3, 1-3/ Alt: 1-3/ c/ Note: 
optimum in the submediterranean belt; mostly 
found in open woodlands, much rarer in the 
Mediterranean belt, and then confined to rather 
humid-shaded situations. - Loc.: Marc: 9, B; Abr: 
41, 42, 49; Mol: 59, 63; Pugl: 65, 72, 75, 78, 84, 93, 
94, 95, 97; Bas: 115, 119. 

Caloplaca polycarpa (A. Massal.) Zahlbr. - 
Cr.end/ Ch/ S/ Calc/ 5, 3, 2-3, 1-3/ Alt: 1-3/ c/ 
paras Bagliettoa spp./ Note: optimum in the 
submediterranean belt; in Mediterranean Italy 
confined to more humid-shaded situations. - Loc.: 
Marc: 2, B; Umbr: E; Abr: 49; Mol: 59, 60; Pugl: 
64, 65, 75, 84, 93, 97, 97, 98, 101; Bas: 109, 115. 

Caloplaca pyracea (Ach.) Th. Fr. - Cr/ Ch/ S/ 
Epiph/ 3-4, 4-5, 3-4, 2-4/ Alt: 1-4/ vc/ Note: this is 
an extremely controversial group; pending further 
research, we prefer to treat epiphytic samples as 
distinct from the calcicolous C. holocarpa. - Loc.: 
Marc: 12, 19, 22; Umbr: E; Abr: 31, 33, 34, 50, H; 
Mol: 62; Pugl: 64, 66, 67, 83, 84, 96; Bas: 102, 108. 

Caloplaca saxicola (Hoffm.) Nordin - Cr.pl/ 
Ch/ S/ Calc-Sil.b/ 3-5, 4-5, 4-5, 2-3/ Alt: 1-4/ ec/ 
Note: an extremely polymorphic taxon, which 
well deserves a general revision worldwide; mostly 
found on steeply inclined surfaces, common also 
in urban environments and on man-made sub- 
strata; optimum on hard rocks. - Loc.: Marc: 2, 3, 
28, B; Abr: 38, 41; Mol: 54, 59, 60; Pugl: 77, 88, 
93; Bas: 102, 103, 112, 119. 

Caloplaca saxicola ssp. biatorinoides Clauz. & 
CI. Roux - Cr.pl/ Ch/ S/ Calc/ 5, 4, 4-5, 2-3/ r/ Alt: 
2-3/ Note: another member of the critical C. 
saxicola complex, most common in underhangs. - 
Loc.: Mol: 54. 

Caloplaca saxifragarum Poelt - Cr/ Ch/ S/ 
Terr/ 4-5, 4-5, 3-4, 2-3/ Alt: 5/ c/ Note: certainly 
widespread throughout the Alps, not uncommon 
at high elevations in the Central Apennines, and 
to be looked for in the highest mountains of the 
south. - Loc.: Marc: 21; Abr: 36, 38, 39, 41, 44, 46. 
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Caloplaca sinapisperma (Lam. & DC.) Maheu 
& A. Gillet - Cr/ Ch/ S/ Terr/ 3-5, 4, 3, 2-3/ Alt: 5/ 
c/ Note: mainly on mosses and plant debris, 
sometimes reaching the montane belt in open 
habitats, common in the Alps, rarer in the 
Apennines, where it is restricted to the highest 
mountains. - Loc.: Abr: 38, 40. 

Caloplaca subochracea (Wedd.) Werner v. 
subochracea - Cr/ Ch/ S/ Calc/ 5, 3-4, 2, 1-2/ 
Alt:1/ c/ coast/ Note: rarely found also at some 
distance from the coast; almost certainly absent 
north of Puglia in the survey area. - Loc.: Pugl: 64, 
95, 99, 100. 

Caloplaca subochracea v. luteococcinea Clau- 
zade & CI. Roux - Cr/ Ch/ S/ Calc/ 5, 4, 2-3, 1-2/ 
Alt: 1/ rc/ coast/ Note: a variety with a yellow 
thallus, most frequent in rather sunny sites; 
intermediate forms with the typical variety are 
frequent. - Loc.: Pugl: 95, 97, 98, 101. 

Caloplaca teicholyta (Ach.) Steiner - Cr/ Ch/ 
A.s, S/ Calc-Sil.b/ 4-5, 3-4, 3, 3-4/ Alt: 1-2/ ec/ 
Note: esp. on calciferous sandstone, mostly on 
man-made substrata, common also within settle- 
ments. Loc. Marc: 2, 15, 27; Umbr: F; Abr: 31, 34, 
43; Mol: 58; Pugl: 77, 80, 89, 93; Bas: 102, 103, 
104, 112. 

Caloplaca tiroliensis Zahlbr. - Cr/ Ch/ S/ Terr/ 
3-5, 4-5, 3-4, 2-3/ Alt: 5/ c/ Note: mainly on 
mosses and plant debris in Carex curvula stands; 
common and widespread throughout the Alps, 
much rarer and very localized in the highest 
mountains of the Apennines. - Loc.: Abr: 39, 40, 
44, 

Caloplaca ulcerosa Coppins & P. James - Cr/ 
Ch/ A.s/ Epiph/ 3-4, 4-5, 3-4, 3-4/ Alt: 1-2/ rc/ 
Note: a rather misunderstood, but well-distinct 
species, esp. common on U/mus and Populus at 
low altitudes; the type material of C. viperae 
Zahlbr. should be compared with that of C. 
ulcerosa: the two taxa might prove to be 
synonyms, in which case the former name would 
have priority. - Loc.: Marc: 1, 2, 17, 19; Abr: 3]; 
Mol: 62; Pugl: 64, 81, 85, 85; Bas: 108. 

Caloplaca variabilis (Pers.) Mill. Arg. - Cr/ 
Ch/ S/ Calc/ 4-5, 4-5, 3-4, 2-4/ Alt: 1-4/ ec/ Note: 
also present in urban environments, e.g. on walls. 
- Loc.: Marc: 3, 27, A; Umbr: È; Abr: 34, 37, 40, 
48; Mol: 54, 59, 63; Pugl: 65, 75, 76, 80, 87, 95; 
Bas: 109, 113, 117, 118. 

Caloplaca velana (A. Massal.) Du Rietz - Cr/ 
Ch/ S/ Calc/ 4-5, 4-5, 3-4, 3-4/ Alt: 1-5/ ec/ Note: 
extremely heterogeneous, and badly needing 
revision; the name C. dolomiticola Hue is often 
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applied to this species, but the type of Callopisma 
aurantiacum v. velanum A. Massal. (seen by 
Nimis) falls well within the variation range of 
this polymorphic taxon. - Loc.: Marc: 3, 21; 
Umbr: E; Abr: 31, 40, 41, 47, 48, 50; Mol: 61; 
Pug]: 64, 65, 75, 78, 80, 97, 98; Bas: 117, 117, 119. 

Caloplaca velana v. dalmatica Clauzade & Cl. 
Roux - Cr/ Ch/ S/ Calc/ 5, 4-5, 4, 3-4/ Alt: 2-5/ rr/ 
Note: mostly on hard rocks, incl. dolomite. Here 
we follow the circumscription by Clauzade & 
Roux (1985), but Poelt (in ditt. to Nimis), claimed 
that material of this taxon in M, from the 
Massalongo herbarium, is identical to C. 
glomerata Arup. - Loc.: Mol: 60. 

Caloplaca velana v. dolomiticola (Hue) Clau- 
zade & Cl. Roux - Cr/ Ch/ S/ Calc/ 5, 4-5, 4, 3-4/ 
Alt: 3-5/ rr/ Note: identified according to 
Clauzade & Roux (1985) - Loc.: Marc: 13, 28; 
Abr: 35, 39. 

Caloplaca velana v. placidia (A. Massal.) 
Clauzade & Cl. Roux - Cr/ Ch/ S/ Calc/ 5, 4-5, 
4, 3-4/ Alt: 3-5/ rr/ Note: mostly on very hard 
calciferous rocks. - Loc.: Marc: 13, 28. 

Caloplaca veneris Cl. Roux & Nav.-Ros. - Cr/ 
Ch/ S/ Calc/ 5, 4, 3-4, 3-4/ Alt: 1/ vr/ coast/ Note: 
a recently-described species, probably more wide- 
spread along the south Italian coasts. New to 
Italy. - Loc.: Pugl: 98. 

Caloplaca virescens (Sm.) Coppins - Cr/ Ch/ 
A.s/ Epiph/ 2-3, 3-4, 3, 3-4/ Alt: 2/ vr/ suboc/ 
Note: esp. on old oaks, very much overlooked or 
confused with similar species, but certainly not 
common. - Loc.: Pugl: 94; Bas: 114, 122. 

Caloplaca xantholyta (Nyl.) Jatta - Lepr/ Ch/ 
A.s/ Calc/ 4-5, 2-3, 1-2, 1-3/ Alt: 1-2/ c/ Note: 
optimum in the submediterranean belt, mostly in 
open woodlands, in niches of the rock. - Loc.: 
Marc: 2, 12, 18, 24; Abr: 41, 45, 49, H; Mol: 60. 

Candelaria concolor (Dicks.) Stein - Fol.n/ 
Ch/ A.s/ Epiph/ 3-4, 4-5, 3-4, 3-5/ Alt: 1-2/ vc/ 
Note: rare in the Mediterranean belt and much 
less common along the Adriatic side of the 
Peninsula (slightly more continental climate). - 
Loc.: Marc: 9, 11, 12, 17, 25; Abr: 31, H; Pugl: 69, 
82, 87. 

Candelariella aurella (Hoffm.) Zahlbr. - Cr/ 
Ch/ S/ Calc/ 4-5, 3-5, 3-5, 2-4/ Alt: 1-5/ ec/ Note: a 
cosmopolitan species of calciferous rocks, excep- 
tionally found also on dusty lignum and bark; 
some forms above treeline await further study. - 
Loc.: Marc: 2, 3, 6, 13, 21, 27, A, B; Umbr: E; 
Abr: 35, 36, 37, 41, 46, 47; Mol: 54, 58, 60, 61, 63; 
Pugl: 65, 75, 78, 80, 87, 89, 92; Bas: 102, 103, 109, 
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Candelariella faginea Nimis, Poelt & Puntillo - 
Cr/ Ch/ S/ Epiph/ 2, 3-4, 3, 2-3/ Alt: 3/ rr/ Note: 
most frequent in beech forests of southern Italy, 
very rare in the survey area. - Loc.: Marc: 21; Abr: 
51; Mol: 56; Bas: 119. 

Candelariella lutella (Vain.) Rasanen - Cr/ Ch/ 
S/ Epiph/ 2-3, 3-4, 3, 2-3/ Alt: 2-3/ r/ Note: mostly 
on base-rich bark in rather humid situations; 
extremely rare in the survey area. - Loc.: Abr: 49. 

Candelariella medians (Nyl.) A.L. Sm. - Cr/ 
Ch/ A.s/ Calc/ 4-5, 4-5, 4-5, 4-5/ Alt: 1-3/ rc/ 
Note: most frequent on man-made substrata, or 
at the top of isolated boulders; in the Apennines 
very abundant on churches and other monu- 
ments. - Loc.: Marc: 15; Abr: 39, 40, 42, 47; Mol: 
54; Pugl: 59, 79, 93; Bas: 103, 104, 112. 

Candelariella oleaginescens Rondon - Cr/ Ch/ 
S/ 4-5, 3-4, 4-5, 2-4/ Alt: 1-5/ r/ Note: doubtfully 
distinct from C. aurella, most frequent on man- 
made substrata, and undercollected in this survey 
to avoid problems with the owners of nice walls 
near private villas... Loc.: Marc: 2. 

Candelariella plumbea Poelt & Vézda - Cr/ 
Ch/ S/ Calc/ 4-5, 4, 3-4, 3-4/ Alt: 4-5/ rc/ Note: 
probably more widespread in the Alps; frequently 
identified, in the past, as C. aurella. - Loc.: Abr: 
38. 

Candelariella reflexa (Nyl.) Lettau - Cr/ Ch/ 
A.s/ Epiph/ 3-4, 4-5, 3, 4-5/ Alt: 1-2/ c/ Note: 
common in the eastern part of the Po-plain and in 
northern-central Tyrrhenian Italy, much rarer 
along the Adriatic side of the peninsula, and 
throughout Mediterranean Italy. - Loc.: Marc: 2, 
11, 14; Mol: 61; Pugl: 94; Bas: 108, 114. 

Candelariella subdeflexa (Nyl.) Lettau - Cr/ 
Ch/ S/ Epiph/ 3, 4, 3, 2-3/Alt: 2/ r/ Note: esp. on 
Populus and Juglans. - Loc.: Marc: 5, D; Abr: 33; 
Bas: 110. 

Candelariella unilocularis (Elenkin) Nimis - 
Cr/ Ch/ S/ Terr/ 4-5, 4-5, 3-4, 3-4/ Alt: 4-5/ rc/ 
Note: this taxon was very much misunderstood in 
the past, it is probably widespread throughout the 
Alps, rarer in the Central Apennines, above 
treeline. - Loc.: Umbr: E; Abr: 39. 

Candelariella viae-lacteae G. Thor & V. Wirth 
- Cr/ Ch/ A.i/ Epiph/ 3, 4, 3, 3-4/ Alt: 1-2/ r/ Note: 
often overlooked, being mostly sterile, and 
probably more widespread in Italy; also found 
on wayside trees in small settlements (Tretiach 
1997). - Loc.: Pugl: 88. 

Candelariella vitellina (Hoffm.) Mill. Arg. - 
Cr/ Ch/ S/ Sil-Sil.b/ 1-3, 3-5, 3-4, 2-5/ Alt: 1-5/ ec/ 
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Note: sometimes on bryophytes, lignum and acid 
bark; not so common in Adriatic peninsular Italy 
for the scarcity of suitable substrata. - Loc.: Marc: 
27, 29, 30; Abr: 34, 46; Mol: 63; Pugl: 65, 74; Bas: 
102, 105, 117. 

Candelariella xanthostigma (Ach.) Lettau - 
Cr/ Ch/ S/ Epiph/ 2-3, 3-5, 3, 2-3/ Alt: 1-4/ c/ 
Note: less nitrophytic than C. reflexa; optimum in 
the submediterranean belt. - Loc.: Marc: 2, 3, 9, 
11, 12, 19, 26, G; Umbr: E; Abr: 32, 35, 37, 43, 49, 
50, H; Mol: 53, 55, 61; Pugl: 70, 78, 81, 82, 83, 85, 
87, 90, 94; Bas: 105, 107, 110, 114, 118. 

Carbonea vitellinaria (Nyl.) Hertel - LF/ S/ 
Sil.b/ 2, 4-5, 3-4, 3-4/ Alt: 2-5/ rc/ paras 
Candelariella vitellina] Note: esp. common in 
and above the montane belt, throughout the 
country, but very rare in the survey area, due to 
the prevalence of calcareous substrata. - Loc.: 
Abr: 46; Bas: 116. 

Catapyrenium boccanum (Servit) Breuss - Sq/ 
Ch/ S/ Terr/ 4-5, 4, 4-5, 2/ Alt: 1-2/ rr/ Note: often 
found on walls, probably common in the south; 
most of the species of this genus were under- 
collected in the survey area. - Loc.: Mol: 59. 

Catapyrenium cinereum (Pers.) Korb. - Sq/ 
Ch/ S/ Terr/ 3-4, 4-5, 3-4, 1-2/ Alt: 3-5/ rc/ Note: a 
boreal-arctic species occurring also in more 
southern mountains. - Loc.: Marc: 21; Abr: 38, 
40. 

Catapyrenium daedaleum(Kremp.) Stein - Sq/ 
Ch/ S/ Terr/ 3-4, 4, 3-4, 1-2/ Alt: 5/ rc/ Note: 
perhaps less common than C. cinereum in the 
mountains of the south. - Loc.: Abr: 36. 

Catapyrenium lachneum (Ach.) R. Sant. - Sq/ 
Ch/ S/ Terr/ 3-4, 4, 4, 1-2/ Alt: 4-5/ rr/ Note: 
certainy occurring throughout the Alps, much 
rarer in the Apennines. - Loc.: Abr: 36, 38. 

Catapyrenium rufescens (Ach.) Breuss - Sq/ 
Ch/ S/ Terr-Calc/ 4-5, 4-5, 4-5, 1-3/ Alt: 2-5/ r/ 
Note: often found on rocks, on steeply inclined to 
vertical, sunny surfaces. - Loc.: Mol: 59. 

Catapyrenium squamulosum (Ach.) Breuss - 
Sq/ Ch/ S/ Terr/ 4-5, 4-5, 3-5, 1-3/ Alt: 1-3/ re/ 
Note: this is probably the most common species of 
the genus in Italy; it was undercollected in our 
field surveys. - Loc.: Pugl: 75. 

Catillaria chalybeia (Borrer) A. Massal. - Cr/ 
Ch/ S/ Sil-Sil.b/ 2-3, 2-4, 2-3, 1-3/ Alt: 1-3/ c/ 
Note: most common in Tyrrhenian than in 
Adriatic Italy. - Loc.: Marc: 30; Abr: 34; Mol: 
63; Pugl: 65; Bas: 102, 111, 116. 

Catillaria detractula (Nyl.) H. Olivier - Cr/ Ch/ 
S/ Calc/ 4-5, 4, 3, 1-2/ Alt: 1-3/ vr/ Note: ecology 
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and distribution of this taxon need further study. - 
Loc.: Pugl: 65, 97. 

Catillaria erysiboides (Nyl.) Th. Fr. - Cr/ Ch/ 
S/ Lign/ 1-2, 2-3, 2-3, 1/ Alt: 2-4/ r/ Note: 
According to Printzen (1995) this could be a 
synonym of Lecidea symmictella Nyl. - Loc.: Abr: 
dl 

Catillaria globulosa (Florke) Th. Fr. - Cr/ Ch/ 
S/ Epiph.a/ 2, 2-3, 2, 1-2/ Alt: 2-4/ rr/ Note: 
according to Printzen (1995) this species, which 
does not belong to Catillaria s.str., 1s closely 
related to Lecidea albohyalina and L. meiocarpa 
(see also Ekman 1996). - Loc.: Mol: 53. 

Catillaria lenticularis (Ach.) Th. Fr. - Cr/ Ch/ 
S/ Calc/ 4-5, 2-4, 2-3, 1-3/ Alt: 1-4/ rc/ Note: 
optimum in the submediterranean belt, but 
extending to the beech belt towards the south. - 
Loc.: Marc: 2, 24; Umbr: E; Abr: 45, 49; Mol: 57, 
59, 60; Pugl: 64, 72, 90, 91, 95; Bas: 117, 118. 

Catillaria mediterranea Hafellner - Cr/ Ch/ S/ 
Epiph/ 3, 4-5, 3, 2-3/ Alt: 1-3/ rr/ paras 
Anaptychia ciliaris, A. crinalis/ Note: for further 
details see Tretiach & Hafellner (1998). - Loc.: 
Mol: 53; Bas: 118. 

Catillaria minuta (A. Massal.) Lettau - Cr/ 
Ch/ S/ Calc/ 5, 2-3, 2, 1/ Alt: 1-3/ rr/ Note: mostly 
on steeply inclined or underhanging surfaces. - 
Loc.: Marc: 24; Pugl: 71, 87, 91, 99, 100; Bas: 118. 

Catillaria nigroclavata (Nyl.) Schuler - Cr/ Ch/ 
S/ Epiph/ 2-3, 4, 3, 2-3/ Alt: 1-3/ rc/ Note: for the 
distinction between C. mediterranea and C. 
praedicta see Tretiach & Hafellner (1998). - Loc.: 
Marc: 1, 8, 12, 18, 23, 29, G; Abr: 31, 33, 37, 48; 
Mol: 57, 62, 63; Pugl: 64, 65, 66, 67, 68, 81, 83, 86, 
94, 96, 99; Bas: 110, 114, 115, 120, 121, 122. 

Catillaria praedicta Tretiach & Hafellner - Cr/ 
Ch/ S/ Epiph/ 2-4, 3-5, 2, 3/ Alt: 1/ rc/ Note: very 
abundant in our coastal station, and perhaps not 
uncommon in coastal situations of southern- 
Tyrrhenian Italy. - Loc.: Pugl: 67. 

Catinaria atropurpurea (Schaer.) Vézda & 
Poelt - Cr/ Tr/ S/ Epiph-Lign/ 2, 3-4, 2, 1-2/ Alt: 
1-3/ r/ suboc/ Note: mostly on old broadleaved 
trees; locally common in some humid areas of the 
south, but very rare in the northern part of the 
survey area. - Loc.: Marc: 29; Abr: 31, 32; Pugl: 
We d2, (6; 82. 

Cephalophysis leucospila (Anzi) H. Kilias & 
Scheid. v. leucospila - Cr/ Ch/ S/ Calc/ 4-5, 4-5, 3- 
4, 1-2/ Alt: 5/ r/ Note: widespread in the Alps, 
much rarer in the Apennines; also found on 
dolomite, on steeply inclined surfaces. - Loc.: Abr: 
38. 
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Cetraria aculeata (Schreb.) Fr. - Frut/ Ch/ S/ 
Terr/ 1-3, 4-5, 4, 1/ Alt: 2-5/ rr/ Note: in Italy 
most common above the submediterranean belt; 
rare in the survey area, due to the prevalence of 
calcareous substrata. - Loc.: Marc: 21; Umbri: E; 
Abr: 39, 40, 41, 50; Bas: 117. 

Cetraria chlorophylla (Willd.) Vain. - Frut/ 
Ch/ A.s/ Epiph.a/ 1-2, 3-4, 3, 1-2/ Alt: 3-4/ r/ 
Note: most frequent in the Alps, rarer in the 
mountains of the south, and extremely rare in the 
survey area. - Loc.: Pugl: 71. 

Cetraria ericetorum Opiz - Frut/ Ch/ A.f/ 
Terr/ 1-2, 4-5, 4, 1/ Alt: 4-5/ c/ Note: common 
throughout the Alps, but much rarer than C. 
islandica along the Apennines, where it is 
restricted to the highest mountains. - Loc.: Abr: 
39, 4l. 

Cetraria islandica (L.) Ach. - Frut/ Ch/ A.f/ 
Terr/ 1-3, 3-5, 3-4, 1-2/ Alt: 3-5/ ec/ Note: 
optimum near treeline; fairly common also in 
the highest mountains of the south. - Loc.: Marc: 
21, B; Abr: 36, 38, 39, 40, 41, 46. 

Cetraria nivalis (L.) Ach. - Frut/ Ch/ A.f/ 
Terr/ 2-4, 4-5, 3-4, 1/ Alt: 5/ rc/ Note: common 
throughout the Alps, this species is surprisingly 
abundant also on the Gran Sasso Massif (Central 
Apennines); at Campo Imperatore it even dom- 
inates small tundra-like vegetation in wind- 
exposed situations. - Loc.: Abr: 39, 40, 41. 

Cetrelia olivetorum (Nyl.) W. L. Culb. & C. F. 
Culb. - Fol.b/ Ch/ A.s/ Epiph/ 2-3, 3, 1-2, 1/ Alt: 
2-3/ r/ suboc/ Note: locally still common in humid 
forests of the Alps, becoming much rarer south- 
wards; extremely rare in the survey area, where it 
was only found in the Gargano Peninsula - Loc.: 
Pugl: 71. 

Chaenotheca furfuracea (L.) Tibell - Cr/ Ch/ S/ 
Epiph-Terr/ 1-2, 1-3, 1-2, 1/ Alt: 1-4/ rc/ Note: 
esp. in forests, often in underhangs, and on 
exposed roots. - Loc.: Marc: 29; Abr: 35; Mol: 
56; Pugl: 71; Bas: 105, 118. 

Chaenotheca hispidula (Ach.) Zahlbr. - Cr/ 
Tr/ S/ Epiph.a-Lign/ 2, 3-4, 1-2, 1/ Alt: 1-3/ vr/ 
Note: often found in dry hollows and undersides, 
and on tree bases in humid forests. - Loc.: Pugl: 
DI 

Chaenotheca phaeocephala (Ach.) Th.Fr. - Cr/ 
Ch/ S/ Epiph-Lign/ 2, 3, 1-2, 1/ Alt: 2-3/ rr/ Note: 
mostly on old trees in open woodlands; very rare 
in the survey area. - Loc.: Mol: 53. 

Chaenotheca stemonea (Ach.) Miill. Arg. - Cr/ 
Ch/ S/ Epiph.a-Lign/ 1-2, 2-3, 1, 1/ Alt: 2/ r/ Note: 
often in hollows of conifer trunks, most frequent 
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in the Alps, becoming much rarer southwards. - 
Loc.: Marc: 29. 

Chaenotheca trichialis (Ach.) Th. Fr. - Cr/ Ch/ 
S/ Epiph.a/ 1-2, 1-3, 1-2, 1/ Alt: 2-4/ rr/ Note: 
certainly more widespread in upland areas 
throughout the country; most common in the 
Alps, and very rare in the survey area. - Loc.: 
Mol: 53. 

Chaenothecopsis debilis (Sm.) Tibell - F/ S/ 
Lign/ 2, 3, 2-3, 1/ Alt: 3-4/ rr/ Note: on dry 
lignum, often in hollows of the trunks; probably 
overlooked, and more frequent in upland areas, 
throughout the country. - Loc.: Mol: 53. 

Chromatochlamys muscorum (Fr.) H. Mayr- 
hofer & Poelt - Cr/ Ch/ S/ Terr/ 2-3, 3-4, 3, 1-2/ 
Alt: 2-4/ rr/ Note: on mosses; never abundant, but 
certainly widespread throughout Italy. - Loc.: 
Marc: 29, B: Umbr: E; Abr: 32, 39, 40; Bas: 102. 

Chrysothrix candelaris (L.) J. R. Laundon - 
Lepr/ Ch/ A.s/ Epiph/ 1-2, 3, 1-3, 1/ Alt: 1-4/ c/ 
Note: more common in the north, and in 
Tyrrhenian Italy, than in the survey area. 2. - 
Loc.: Marc: 29; Abr: 32, 33; Pugl: 71; Mol: 53; 
Bas: 109, 110. 

Cladonia coniocraea (Florke) Spreng. - Frut/ 
Ch/ A.s/ Terr-Lign/ 2-3, 3-4, 2-3, 1-3/ Alt: 1-4/ vc/ 
Note: often found also at the base of trees in open 
forests; surprisingly rare in the Adriatic part of 
peninsular Italy. - Loc.: Marc: 20; Abr: 51; Pugl: 
Sal 

Cladonia convoluta(Lam.) Anders - Frut/ Ch/ 
A.f/ Terr/ 4-5, 4-5, 3-4, 1-2/ Alt: 1-3/ ec/ Note: in 
open, rather, but not too dry situations on 
calcareous ground, with optimum in the subme- 
diterranean belt. - Loc.: Marc: 2, 3, 13, 18, D; 
Umbri: E; Abr: 30, 34, 40, 41, 42, 47, 50; Mol: 59, 
60, 61; Pugl: 64, 65, 67, 78, 91, 92, 93, 99; Bas: 115, 
202122 

Cladonia digitata (L.) Hoffm. - Frut/ Ch/ A.s/ 
Lign/ 1-2, 3-4, 2-3, 1/ Alt: 3-4/ c/ Note: on 
strongly weathered lignum, mosses, at the base of 
trunks, sometimes on humic soil; most common in 
the Alps, much rarer southwards. - Loc.: Abr: 29, 
32: 

Cladonia fimbriata (L.) Fr. - Frut/ Ch/ A.s/ 
Terr-Lign-Epiph/ 1-3, 3-4, 2-3, 1-3/ Alt: 1-4/ vc/ 
Note: a rather ephemeral pioneer species with a 
wide ecological range; surprisingly rarer in the 
Adriatic part of peninsular Italy. - Loc.: Marc: 20; 
Abr: 45; Pugl: 72, 75; Bas: 117, 119. 

Cladonia furcata (Huds.) Schrad. - Frut/ Ch/ 
S/ Terr/ 2-4, 3-4, 3, 1-2/ Alt: 1-4/ c/ Note: a 
generally very common species in Italy, but 
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surprisingly very rare along the Adriatic part of 
the peninsula. - Loc.: Abr: 41. 

Cladonia macilenta Hoffm. ssp. macilenta - 
Frut/ Ch/ S/ Epiph.a-Lign/ 1-2, 3-4, 2-3, 1-2/ Alt: 
2-4/ rc/ Note: most common in the north, much 
rarer southwards, where it is most frequent in old 
Castanea plantations. - Loc.: Marc: 29; Abr: 32. 

Cladonia parasitica (Hoffm.) Hoffm. - Frut/ 
Ch/ S/ Epiph.a-Lign/ 1-2, 3, 2-3, 1/ Alt: 2-3/ rc/ 
Note: optimum in oak forests in the north, and in 
Castanea plantations in the south, certainly not 
common in the survey area. - Loc.: Marc: 29; Abr: 
32: 

Cladonia pocillum (Ach.) Grognot - Frut/ Ch/ 
S/ Terr/ 4-5, 4-5, 4, 1-3/ Alt: 1-5/ ec/ Note: on 
calcifeorus ground in dry, open grasslands. - Loc.: 
Marc: 2, 3, 21, 30, A, G; Umbr: E; Abr: 38, 39, 40, 
41, 42, 44, 50; Mol: 60; Pugl: 64, 75, 78; Bas: 115, 
| 

Cladonia polycarpoides Nyl. - Frut/ Ch/ S/ 
Terr/ 2-3, 4, 3, 1/ Alt: 1-3/ r/ suboc/ - Note: on 
more or less calcareous mineral soil in open 
grasslands; this is the first record from Central 
Italy, where this species is certainly extremely 
rare, and confined to upland areas. Loc.: Abr: 44. 

Cladonia polydactyla (Florke) Spreng. - Frut/ 
Ch/ A.s/ Lign-Terr/ 1, 3, 2-3, 1/ Alt: 2-4/ rc/ 
suboc/ Note: widespread throughout the Alps, 
becoming much rarer southwards, where it is 
mostly confined to old Castanea plantations. - 
Loc.: Marc: 29. 

Cladonia pyxidata (L.) Hoffm. - Frut/ Ch/ S/ 
Terr-Lign-Epiph/ 2-3, 3-5, 2-3, 1-3/ Alt: 1-5/ ec/ 
Note: a very polymorphic, and still critical 
species. - Loc.: Marc: 21, 24, 29; Umbr: E; Abr: 
31, 41, 51; Mol: $3; Pugl: 75; Bas: 102. 

Cladonia rangiformis Hoffm. - Frut/ Ch/ S/ 
Terr/ 3-5, 4-5, 3, 1-3/ Alt: 1-3/ ec/ Note: one of the 
most frequent and abundant species of Cladonia 
in Italy, with optimum in more or less dry 
grasslands on calcareous ground in the submedi- 
terranean belt. - Loc.: Marc: 2, 3, 13, 18, 29, 30, 
D; Umbr: E; Abr: 34, 42; Mol: 60, 63; Pugl: 65, 
61, 72. 15, 91, 92, 94.95 Bas Wo 17120, 122. 

Cladonia squamosa Hoffm. v. squamosa - 
Frut/ Ch/ A.i/ Terr-Lign-Epiph.a/ 1-2, 3, 2-3, 1-2/ 
Alt: 1-5/ rc/ Note: a very polymorphic taxon of 
more or less organic substrata, certainly rare in 
the survey area. - Loc.: Marc: 29; Abr: 32. 

Cladonia squamosa v. subsquamosa (Leight.) 
Vain. - Frut/ Ch/ A.i/ Terr-Lign/ 1-2, 3, 2, 1/ Alt: 
3/ rc/ suboc/ Note: more hygrophytic than the 
typical variety. - Loc.: Marc: 29. 
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Cladonia subrangiformis Sandst. - Frut/ Ch/ 
S/ Terr/ 3-5, 3-4, 3-4, 1-3/ Alt: 1-2/ rc/ Note: in 
our opinion, this is a good species; although less 
abundant than C. rangiformis, it is common 
throughout Italy. - Loc.: Marc: 3, 30; Umbri: E; 
Abr: 39, 40, 41, 42, 47, 50; Mol: 60; Pugl: 64, 67, 
67; Bas: 115, 117. 

Cladonia symphycarpa (Florke) Fr. - Frut/ 
Ch/ S/ Terr/ 4-5, 4-5, 4, 1-3/ Alt: 2-5/ c/ Note: 
mostly in open, dry grasslands on calciferous 
ground; although most frequent in the north, this 
species certainly occurs also in mountain areas of 
southern Italy, and should be looked for there. - 
Loc.: Marc: 21, 28; Abr: 38, 40. 

Clauzadea chondrodes (A. Massal.) Clauzade 
& Cl. Roux - Cr/ Ch/ S/ Calc/ 5, 3-5, 3, 1-2/ Alt: 2- 
5/ rc/ Note: certainly widespread throughout the 
Alps, and in upland areas of the south, this species 
is certainly rare in the survey area. - Loc.: Marc: 2. 

Clauzadea immersa (Weber) Hafellner & 
Bellem. - Cr.end/ Ch/ S/ Calc/ 5, 3-4, 3, 1-2/ Alt: 
1-5/ vc/ Note: optimum in the submediterranean 
belt, but with a very wide altitudinal range. - Loc.: 
Marc: 9, 12, 21; Abr: 39; Mol: 59; Pugl: 64, 95, 99, 
100; Bas: 115. 

Clauzadea metzleri (K6rb.) D. Hawksw. - Cr/ 
Ch/ S/ Calc/ 5, 3-4, 3-4, 1-2/ Alt: 1-4/ c/ Note: 
often found on small pebbles, certainly present 
throughout Italy, and often overlooked. - Loc.: 
Marc: 18; Abr: 45, 47; Mol: 59; Pugl: 64, 65, 72, 
92, 93, 97, 98; Bas: 115. 

Clauzadea monticola (Schaer.) Hafellner & 
Bellem. - Cr/ Ch/ S/ Calc/ 5, 3-4, 3-4, 1-3/ Alt: 1-5/ 
c/ Note: an ecologically wide-ranging species, also 
found on man-made substrata, not uncommon 
throughout the survey area. - Loc.: Marc: 24, G; 
Umbr: E; Abr: 38, 47; Mol: 57, 61; Pugl: 64, 72, 
75, 95, 99; Bas: 118. 

Cliostomum corrugatum (Ach.) Fr. - Cr/ Ch/ 
S/ Epiph.a-Lign/ 2, 3-4, 2, 1/ Alt: 2-3/ vr/ suboc/ 
Note: although somehow more frequent in the 
Alps, this species also occurs in some humid 
montane forests of the south; it is certainly 
extremely rare in the survey area, where it was 
found in a relict, rather humid forest of Abies 
alba. - Loc.: Mol: 53. 

Collema auriforme (With.) Coppins & J. R. 
Laundon - Fol.b/ Cy.h/ A.i/ Calc-Terr/ 3-5, 2-4, 
2-3, 1-2/ Alt: 1-3/ c/ suboc/ Note: optimum in the 
submediterranean belt, and mostly on epilithic 
bryophytes in shaded, somehow humid situations; 
confined to upland sites in the survey area. - Loc.: 
Marc: 24; Umbr: E; Abr: 41, 47; Mol: 55, 57; 
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Pugl: 73, 76; Bas: 118. 

Collema conglomeratum Hoffm. - Fol.n/ 
Cy.h/ S/ Epiph/ 3, 4-5, 3, 3/ Alt: 1-2/ rr/ Note: 
esp. on Juglans and Populus, certainly not 
common in the survey area. - Loc.: Marc: 14. 

Collema crispum (Huds.) F. H. Wigg. - Fol.b/ 
Cy.h/ S/ Terr/ 3-4, 4, 3, 2-3/ Alt: 1-3/ rc/ Note: 
most common in central and southern Italy, often 
on walls; perhaps undercollected, but certainly 
not common in the survey area. - Loc.: Pugl: 65. 

Collema cristatum (L.) F. H. Wigg. - Fol.n/ 
Cy.h/ S/ Calc/ 5, 4-5, 4-5, 1-3/ Alt: 1-5/ ec/ Note: 
on sunny calcareous rocks; one of the most 
common species of the genus in Italy. - Loc.: 
Marc: 2, 3, 13, 18, 21; Umbr: E; Abr: 41, 42, 47, 
48; Mol: 59, 60, 61, 63; Pugl: 65, 74, 75, 78, 80; 
Bas: 117. 

Collema fasciculare (L.) F. H. Wigg. - Fol.b/ 
Cy.h/ S/ Epiph/ 2-3, 3-4, 2, 1-3/ Alt: 1-2/ rr/ 
suboc/ Note: probably more frequent in the past, 
and certainly very much declining; extremely rare 
in the survey area. - Loc.: Marc: 19. 

Collema flaccidum (Ach.) Ach. - Fol.b/ Cy.h/ 
A.1i/ Epiph-Sil.b/ 3, 3-4, 2, 1-2/ Alt: 1-4/ rr/ suboc/ 
Note: more common in the past, presently extinct 
in all areas with heavy anthopization, exp. in the 
Po-Plain, locally still rather common in the 
Apennines. - Loc.: Marc: 29, 30; Abr: 31, 51, 52; 
Pugl: 73, 76; Bas: 109. 

Collema furfuraceum (Arnold) Du Rietz - 
Fol.b/ Cy.h/ A.i/ Epiph/ 2-3, 3-4,2, 1-3/ Alt: 1-3/ 
rr/ suboc/ Note: more common in the past; 
presently confined to semi-natural, mostly up- 
land areas. - Loc.: Marc: 25; Mol: 55; Pugl: 72, 83. 

Collema fuscovirens (With.) J. R. Laundon - 
Fol.b/ Cy.h/ A.i/ Calc/ 4-5, 3-4, 3, 1-2/ Alt: 1-5/ c/ 
Note: together with C. cristatum and C. tenax this 
is one of the most common species of the genus 
throughout Italy; its optimum is clearly in the 
submediterranean belt - Loc.: Marc: 2, 3, 13, 21; 
Umbr: E; Abr: 38, 47, 52; Mol: 59, 63; Pugl: 65, 
78, 80; Bas: 117. 

Collema ligerinum (Hy) Harm. - Fol.n/ Cy.h/ 
S/ Epiph/ 3, 4-5, 3, 3/ Alt: 2/ r/ Note: mostly on 
Juglans and Populus, more common in the past, 
but still widespread. - Loc.: Marc: 5; Bas: 119. 

Collema multipartitum Sm. - Fol.n/ Cy.h/ S/ 
Calc/ 5, 3-4, 3, 1-2/ Alt: 2-3/ rr/ Note: a mainly 
submediterranean species, widespread throughout 
Italy, but never really common, also in the survey 
area. - Loc.: Mol: 59. 

Collema multipunctatum Degel. - Fol.b/ Cy.h/ 
S/ Epiph/ 2-3, 4, 2, 2/ Alt: 1-2/ r/ suboc/ Note: 
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mostly Tyrrhenian in Italy, extremely rare rare in 
Adriatic peninsular Italy. - Loc.: Mol: 56. 

Collema nigrescens (Huds.) DC. - Fol.b/ Cy.h/ 
A.1/ Epiph/ 2-3, 3-4, 2, 1-3/ Alt: 1-3/ rc/ suboc/ 
Note: certainly more common in the past, this 
species has disappeared from wide heavily 
anthropized areas of the north, but is still 
frequent in semi-natural environments through- 
out the country, especially in Tyrrhenian Italy, 
being somehow rarer in upland areas of Adriatic 
peninsular Italy, with optimum in the submedi- 
terranean belt. - Loc.: Marc: 25, G; Abr: 50, 52; 
Mol: 56; Pugl: 66, 71, 76; Bas: 110, 119. 

Collema polycarpon Hoffm. ssp. polycarpon - 
Fol.b/ Cy.h/ S/ Calc/ 5, 4-5, 4, 1-3/ Alt: 1-5/ c/ 
Note: a common species of exposed calcareous 
rocks, probably undercollected in the survey area, 
with optimum in the submediterranean belt. - 
Loc.: Marc: 21, A; Umbr: E; Abr: 39; Mol: 59, 63; 
Pugl: 65, 74. 

Collema subflaccidum Degel. - Fol.b/ Cy.h/ 
A.i/ Epiph/ 2-3, 3-4, 2, 2-3/ Alt: 1-3/ rr/ suboc/ 
Note: more common in the past, and presently 
absent from heavily anthropized areas, with 
optimum in the submediterranean belt. - Loc.: 
Marc: 19, 24, 25, 26, C, G; Abr: 50, 52; Mol: 53; 
Pugl: 66, 72. 

Collema subnigrescens Degel. - Fol.b/ Cy.h/ S/ 
Epiph/ 3, 3-4, 2, 2-3/ Alt:1- 2/ rc/ suboc/ Note: 
more frequent in the past in the north, and 
presently extinct over wide areas (e.g. the Po- 
plain); still rather frequent in Tyrrhenian Italy, 
but very rare in the Adriatic part of peninsular 
Italy. - Loc.: Abr: 52. 

Collema tenax (Sw.) Ach. - Fol.b/ Cy.h/ S/ 
Terr/ 3-5, 3-5, 3-5, 1-3/ Alt: 1-5/ ec/ Note: this is 
probably the most common species of the genus 
throughout the country. - Loc.: Marc: 24, 28, 28; 
Umbr: E; Abr: 31, 46, 48; Mol: 53, 63; Pugl: 64, 
65,672.75, 16, 9293.97. Bas: 115, 

Collema undulatum Flot. - Fol.b/ Cy.h/ S/ 
Calc/ 5, 3-5, 4, 1-3/ Alt: 2-5/ rr/ Note: mostly in 
upland areas, esp. in the south. - Loc.: Umbr: E; 
Abr: 39, 40, 41, 42; Mol: 60; Bas: 117. 

Cresporhaphis wienkampii (Haszlin) B. M. 
Aguirre - Cr/ Ch/ S/ Epiph/ 2-3, 4, 3, 1-2/ Alt: 2/ 
er/ Note: new to Italy. Loc.: Pugl: 77. 

Cyphelium notarisii (Tul.) Blomb. & Forssell - 
Cr/ Ch/ S/ Lign/ 1-2, 4-5, 3-4, 1-2/ Alt: 2-3/ r/ 
Note: certainly more widespread in the Alps, but 
very rare in the Apenninies. - Loc.: Abr: 35. 

Dactylina madreporiformis (Ach.) Tuck. - 
Frut/ Ch/ A.f/ Terr/ 3-5, 4-5, 4, 1-2/ Alt: 4-5/ rr/ 
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Note: certainly widespread throughout the Alps; 
the records from Abruzzo (Gran Sasso) are the 
southernmost in Europe for this mainly Arctic- 
Alpine species whose presence and abundance 
there (Campo Imperatore), are somehow surpris- 
ing. - Loc.: Abr: 39, 40. 

Dendriscocaulon umhausense (Auersw.) De- 
gel. - Frut/ Cy.h/ S/ Epiph/ 2-3, 3, 1, 1-2/ Alt: 1-3/ 
rr/ suboc/ Note: perhaps the cyanobacterial 
morph of Lobaria amplissima; its range in Italy 
is mainly Tyrrhenian; extremely rare in the 
Adriatic part of peninsular Italy. - Loc.: Abr: 52. 

Dermatocarpon miniatum (L.) W. Mann - 
Fol.u/ Ch/ S/ Calc/ 3-5, 4-5, 4, 3/ Alt: 1-5/ c/ Note: 
not uncommon on calcareous substrata through- 
out the survey area. - Loc.: Marc: 24; Abr: 36, 38, 
40, 44, 46; Mol: 54; Pugl: 69; Bas: 118. 

Dimerella pineti (Ach.) Vèzda - Cr/ Tr/ S/ 
Epiph.a-Lign/ 1-2, 2-3, 1-3, 1-2/ Alt: 1-4/ rc/ Note: 
certainly widespread throughout the country, esp. 
in non-heavily anthropized areas with a humid 
climate. - Loc.: Abr: 31; Pugl: 70, 71, 73; Bas: 105, 
106. 

Diploicia canescens (Dicks.) A. Massal. - 
Cr.pl/ Ch/ A.s/ Epiph-Calc-Sil.b/ 3-5, 3-5, 2-3, 
2-4/ Alt: 1-2/ c/ suboc/ Note: very common in 
Tyrrhenian Italy, where it is often fertile, on a 
wide variety of substrates; much rarer along the 
eastern side of the peninsula, and bound to 
somehow humid habitats there, but often found 
in underhangs of calcareous rocks protected from 
rain. - Loc.: Marc: 24; Mol: 61; Pugl: 64, 67, 78, 
91, 93, 94, 95, 96, 97, 99, 100; Bas: 115. 

Diploschistes actinostomus (Ach.) Zahlbr. - 
Cr/ Ch/ S/ Sil.b/ 3, 4, 3-4, 3/ Alt: 1-2/ rc/ Note: 
most frequent in Tyrrhenian Italy, where it might 
be even abundant; in estern Peninsular Italy it is 
sometimes found on very hard limestone. Note: 
Marc: 27; Abr: 34; Mol: 63; Pugl: 65, 74; Bas: 102. 

Diploschistes diacapsis (Ach.) Lumbsch - Cr/ 
Ch/ S/ Terr/ 3-4, 4-5, 4-5, 1-3/ Alt: 1-2/ c/ subc/ 
Note: widespread in dry grasslands throughout 
the country, but rare in the Adriatic part of 
peninsular Italy. - Loc.: Bas: 102. 

Diploschistes euganeus (A. Massal.) Steiner - 
Cr/ Ch/ S/ Sil.b/ 3, 4, 3, 3-4/ Alt: 1-2/ r/ Note: 
most frequent in Tyrrhenian Italy, very rare in the 
Adriatic part of peninsular Italy, also for the 
scarcity of suitable substrata. - Loc.: Bas: 116. 

Diploschistes gypsaceus (Ach.) Zahlbr. - Cr/ 
Ch/ S/ Calc/ 5, 2-3, 2, 1/ Alt: 1-4/ c/ Note: often 
found in rock fissures of vertical faces, esp. in 
woodlands; certainly not common in the survey 
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area. - Loc.: Marc: 29. 

Diploschistes muscorum (Scop.) R. Sant. - Cr/ 
Ch/ S/ Terr/ 3-4, 3-5, 3-4, 1-3/ Alt: 1-5/ c/ Note: 
most frequent on mosses, lichens (exp. Cladonia) 
and plant debris; not always distinguished from 
D. diacapsis in the older literature, but certainly 
occurring throughout Italy; quite rare in the 
survey area. - Loc.: Marc: D; Pugl: 75; Bas: 117. 

Diploschistes ocellatus (Vill.) Norman - Cr/ 
Ch/ S/ Calc/ 4-5, 4, 3-4, 2-3/ Alt: 1-3/ c/ Note: on 
calcareous rocks and thin layers of soil, often 
covering large surfaces; rare in the north, more 
common in southern Italy. - Loc.: Abr: 42, Marc: 
53; Pugl: 75; Bas: 119. 

Diploschistes scruposus (Schreb.) Norman - 
Cr/ Ch/ S/ Sil/ 2-3, 3-5, 3-4, 1-3/ Alt: 1-4/ ve/ 
Note: formerly often confused with similar 
species, certainly present throughout Italy, with 
optimum in the submediterranean and Mediter- 
ranean-montane belts; much rarer in Adriatic 
peninsular Italy for the scarcity of suitable 
substrata. - Loc.: Bas: 102, 110. 

Diplotomma alboatrum (Hoffm.) Flot. - Cr/ 
Ch/ S/ Epiph-Calc-Sil.b/ 3-4, 4-5, 4-5, 3-4/ Alt: 1- 
3/ c/ Note: for further details on the synonyms see 
Nordin (1996); for several reasons, however, 
which will be explained in a forthcoming paper 
(but see note on D. epipolium), we do not agree 
with several taxonomic conclusions by this 
author. Loc.: Marc: 7, 30; Abr: 50, 52; Mol: 55, 
56, 58, 60; Pugl: 75, 77, 85, 87, 97, 99; Bas: 108, 
114. 

Diplotomma chlorophaeum (Leight.) Szatala - 
Cr/ Ch/ S/ Sil.b/ 3, 4, 4, 3-4/ Alt: 1-2/ rc/ Note: 
common, esp. on tiles, and therefore very much 
overlooked, thrughout the country. - Loc.: Abr: 
43; Bas: 102, 103. 

Diplotomma epipolium auct. non (Ach.) 
Arnold - Cr/ Ch/ S/ Calc/ 4-5, 4-5, 4, 3-4/ Alt: 
1-3/ vc/ Note: the synonymization of this species 
with D. venustum, by Nordin (1996) is not 
accepted here; this author carried out his studies 
in southern Scandinavia, which is the northen- 
most distributional limit for both species. We are 
certain that most southern European authors 
would never agree with such a taxonomic 
solution: in southern Europe D. epipolium and 
D. venustum can be easily recognized by gross 
morphological traits and by their peculiar biology 
(see note on D. venustum), even without consider- 
ing chemical characters. - Loc.: Marc: 2, 3, 8, 13, 
27, 30, A, D; Umbri: E; Abr: 31, 39, 40, 41, 44, 50; 
Mol: 54, 59, 60, 61, 63; Pugl: 64, 65, 80, 93; Bas: 
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Diplotomma murorum (A. Massal.) Coppins - 
Cr/ Ch/ S/ Calc-Sil.b/ 4-5, 4, 3, 4/ Alt: 1-2/ rc/ 
paras Caloplaca teicholyta/ suboc/ Note: the 
peculiar biology of this species deserves further 
study. - Loc.: Abr: 34; Bas: 102. 

Diplotomma nivale (Bagl. & Carestia) Cr/ 
Ch/ S/ Sax/ paras Teloschistaceae/ Note: accord- 
ing to the revision of this group in southern 
Scandinavia (!) by Nordin (1996) this is a 
synonym of D. alboatrum; we strongly doubt 
that this is correct, and, pending further study, we 
maintain this as a separate species. Loc: Mol: 60. 

Diplotomma populorum A. Massal. - Cr/ Ch/ 
S/ Epiph/ 3, 4-5, 4-5, 3-4/ Alt: 1-3/ rc/ Note: the 
relationships with D. alboatrum need further 
study: the two taxa might well prove to be the 
same. - Loc.: Marc: 18. 

Diplotomma venustum (Korb.) Korb. - Cr/ 
Ch/ S/ Calc/ 4-5, 4-5, 4,< 3-4/ Alt: 1-3/ c/ paras 
Lecanora muralis/ Note: at least when young, a 
constant parasite on Lecanora muralis v. 
versicolor; morphological, biological and chemi- 
cal differences from D. epipolium are so evident 
that the synonymization of the two taxa proposed 
by Nordin (1996), based on samples from south- 
ern Sweden only, appears doubtful; see also 
comment on D. epipolium. - Loc.: Marc: 2, 21, 
28; Umbr: E; Abr: 36, 39, 40, 41, 47, 50; Mol: 59; 
Pugl: 75, 78, 92; Bas: 117, 119. 

Dirina ceratoniae (Ach.) Fr. - Cr/ Tr/ S/ 
Epiph/ 3-4, 2-3, 1-2, 2-4/ Alt: 1/ c/ suboc/ coast/ 
Note: the relationships of this taxon to D. 
massiliensis would be well worthy of a DNA 
study. - Loc.: Pugl: 99, 100. 

Dirina cretacea (Zahlbr.) Tehler - Cr/ Tr/ S/ 
Calc/ 5, 2-3, 1-2, 1/ Alt: 1/ vr/ coast/ Note: 
hitherto only known from the coasts of Dalmatia 
and the eastern Mediterranean region. New to 
Italy. Note: Pugl: 97, 98, 101. 

Dirina massiliensis Durieu & Mont. - Cr/ Tr/ 
S/ Calc-Sil-Sil.b/ 3-5, 2-3, 1-2, 1-2/ Alt: 1/ ec/ 
coast/ Note: on steeply inclined or underhanging 
surfaces; very variable according to the type of 
substrata; the sexual form seems to be absent 
along the Adriatic coast north of Abruzzo (like 
the ecologically similar Roccella phycopsis). - 
Loc.: Pugl: 64, 97, 98, 101. 

Dirina massiliensis f. aponina (A. Massal.) 
Tehler - Cr/ Tr/ A/ Calc/ 3-5, 2-3, 1-3, 1-2/ Alt: 1/ 
rr/ coast/ Note: much more widespread than the 
few records would suggest. - Loc.: Abr: 49. 

Dirina massiliensis f. sorediata (Mull. Arg.) 
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Tehler - Cr/ Tr/ A.s/ Calc-Sil-Sil.b/ 3-5, 2-3, 1-3, 
1-2/ Alt: 1/ vc/ coast/ Note: see also comment on 
D. stenhammari. - Loc.: Pugl: 64, 93. 

Dirina stenhammari (Stenh.) Poelt & Foll- 
mann - Cr/ Tr/ A.s/ Calc/ 5, 2-3, 2-3, 1/ Alt: 2-3/ 
rr/ Note: the status of this taxon is a typical 
example of a problem which can be only solved by 
DNA analyses: sorediate forms of D. massiliensis 
are common in coastal environments, together 
with fertile forms. Similar forms (but mostly with 
a thinner thallus and with more diffuse soredia) 
do also occur very far from the coast (e.g. in the 
Alps), and are also known from several Central 
European sites. Morphologically and chemically, 
they should be included into D. massiliensis f. 
sorediata. However, due to their peculiar distribu- 
tion and ecology, we prefer, pending further 
study, to maintain them as a distinct taxon. 
Note: Mol: 59, 60. 

Endocarpon adscendens (Anzi) Mull. Arg. - 
Sq/ Ch/ S/ Terr/ 4-5, 3-4, 3, 2-3/ Alt: 2-3/ rr/ Note: 
mostly on terricolous mosses, with optimum in 
upland areas. - Loc.: Marc: 2. 

Endocarpon pusillum Hedw. - Sq/ Ch/ S/ 
Terr/ 4-5, 3-4, 3, 1/ Alt: 1-2/ rr/ Note: the genus 
Endocarpon badly needs revision; E. pusillum in 
the sense of most European authors is hetero- 
geneous, and could be subdivided into several 
different species. - Loc.: Abr: 40. 

Endococcus perpusillus Nyl. - LF/ S/ Sil/ Alt: 
3-5/ rr/ paras Rhizocarpon geographicum s.lat.] - 
Loc.: Bas: 117. Det. D. Triebel 

Enterographa crassa (DC.) Fee - Cr/ Tr/ S/ 
Epiph/ 3, 2-3, 2, 1-2/ Alt: 1-2/ rr/ suboc/ Note: 
esp. on base-rich bark in riparian woodlands; 
mainly Tyrrhenian in Italy, very rare in Adriatic 
peninsular Italy, and probably absent in the 
northern part of the survey area. - Loc.: Pugl: 
67; Bas: 122. 

Eopyrenula leucoplaca (Wallr.) R.C. Harris - 
Cr/ Tr/ S/ Epiph/ 2, 3, 3, 1-2/ Alt: 2-3/ r/ suboc/ 
Note: mostly in deciduous forests; probably 
somehow more frequent in the past, but presently 
very rare. - Loc.: Pugl: 70, 72. 

Evernia divaricata (L.) Ach. - Frut/ Ch/ A.s/ 
Epiph/ 1-2, 3-5, 1-2, 1/ Alt: 3-4/ rr/ Note: common 
throughout the Alps, becoming much rarer 
southwards; optimum in humid beech forests; 
very rare in Adriatic peninsular Italy. - Loc.: Mol: 
6) 

Evernia prunastri (L.) Ach. - Frut/ Ch/ A.s/ 
Epiph/ 1-3, 3-5, 2-3, 1-3/ Alt: 1-4/ c/ Note: rare 
only near settlements, otherwise rather common 
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throughout the country, with a wide altitudinal 
range.- Loc.: Marc: 19, 26; Umbr: E; Abr: 32, 35, 
37; Mol: 55, 60, 62; Pugl: 64, 65, 69, 70, 71, 72, 73, 
82, 83, 87, 90; Bas: 105, 106, 109, 110, 113, 118. 

Farnoldia jurana (Schaer.) Hertel v. jurana - 
Cr.end/ Ch/ S/ Calc/ 4-5, 3-5, 3-4, 1-3/ Alt: 3-5/ 
ec/ Note: one of the most common calcicolous 
species above and near treeline, throughout the 
country. - Loc.: Marc: 21; Abr: 36, 38, 39, 40, 46; 
Mol: 62. 

Farnoldia micropsis (A. Massal.) Hertel - Cr/ 
Ch/ S/ Calc/ 4-5, 3-5, 3-4, 1-2/ Alt: 4-5/ rc/ Note: 
more common in the Alps, much rarer south- 
wards. - Loc.: Abr: 38, 46. 

Fulgensia australis (Arnold) Poelt - Cr.pl/ Ch/ 
S/ Calc/ 5, 4-5, 4, 3/ Alt: 5/ rr/ Note: certainly 
more widespread in the Alps; the systematic 
position is not clear to us: perhaps closer to 
Caloplaca than to Fulgensia s. str. - Loc.: Abr: 36, 
38. 

Fulgensia bracteata v. alpina (Th.Fr.) Risdnen 
- Cr/ Ch/ A.1/ Terr/ 4-5, 4-5, 4, 2-3/ Alt: 5/ r/ Note: 
a poorly known taxon, well worthy of further 
study; certainly present also in the Alps. - Loc.: 
Marc: 21. 

Fulgensia fulgens (Sw.) Elenkin - Cr.pl/ Ch/ S/ 
Terr-Calc/ 4-5, 4-5, 4, 2-3/ Alt: 1-3/ c/ subc/ Note: 
in openings of dry grasslands on calciferous 
ground, with optimum in submediterranean 
areas; perhaps undercollected in the survey area. 
- Loc.: Marc: 30; Abr: 41, 61. 

Fulgensia fulgida (Nyl.) Szatala - Cr.pl/ Ch/ S/ 
Terr/ 4-5, 4-5, 4-5, 2-3/ Alt: 1-2/ rc/ Note: in 
openings of garrigue and Mediterranean grass- 
land vegetation, on calciferous or base-rich 
ground. - Loc.: Marc: 2; Mol: 60, 63; Pugl: 65, 
75, 78, 93; Bas: 117. 

Fulgensia schistidii (Anzi) Poelt - Cr/ Ch/ S/ 
Terr-Sil.b/ 3, 4-5, 3-4, 2-3/ Alt: 2-4/ rr/ Note: 
mostly on (epilithic) mosses in upland areas, 
throughout the country. - Loc.: Marc: 21, 28, A; 
Umbr: E; Abr: 37, 39, 40, 41, 47; Mol: 60; Bas: 117. 

Fulgensia subbracteata (Nyl.) Poelt - Cr.pl/ 
Ch/ A.i/ Terr/ 3-5, 4-5, 3-4, 2-3/ Alt: 1-3/ c/ Note: 
a widespread, critical taxon, characterized by the 
occurrence of schizidia, which, however, are also 
present in other species; a revision is badly 
needed. - Loc.: Marc: 2, 21, 28; Umbr: E; Abr: 
34, 38, 40, 41; Mol: 61; Pugl: 64, 92, 99; Bas: 115, 
LE 

Fuscidea cyathoides (Ach.) V. Wirth & Vézda 
- Cr/ Ch/ S/ Sil-Epiph/ 1-3, 3-4, 2, 1/ Alt: 2-3/ rr/ 
suboc/ Note: optimum in humid beech forests, 
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throughout Italy, but mostly not common and 
perhaps declining; extremely rare in the survey 
area, perhaps due to its climatic features. - Loc.: 
Pugl: 71. 

Fuscopannaria ignobilis (Anzi) M. Jorg. - Sq/ 
Cy.h/ S/ Epiph/ 2-3, 3-4, 1-2, 1-2/ Alt: 1-2/ r/ 
suboc/ Note: mostly Tyrrhenian in Italy, much 
rarer in the Adriatic part of peninsular Italy. - 
Loc.: Marc: 29; Abr: 32, 52. 

Fuscopannaria leucophaea (Vahl) M. Jorg. - 
Sq/ Cy.h/ S/ Sil.b/ 3, 3, 2, 1-2/ Alt: 2-4/ rc/ Note: 
most frequent in the Alps, much rarer south- 
wards; extremely rare in the survey area, both for 
the prevalence of calcareous substrata and the less 
suboceanic climate. - Loc.: Marc: 29. 

Fuscopannaria mediterranea (Tav.) M. Jorg. - 
Sq/ Cy.h/ A.s/ Epiph/ 3, 3-4, 2, 1-2/ Alt: 1-2/ rr/ 
suboc/ Note: mosty Tyrrhenian in Italy, estremely 
rare along the eastern side of the peninsula, and 
not known from the north. - Loc.: Marc: 19; Abr: 
52, 

Fuscopannaria olivacea (M. Jorg.) M. Jorg. - 
Sq/ Cy.h/ S/ Epiph/ 2-3, 3-4, 1-2, 1-2/ Alt: 1-2/ r/ 
suboc/ Note: a typically Tyrrhenian species in 
Italy; the record from Abruzzo is somehow 
exceptional. - Loc.: Abr: 31. 

Graphis scripta (L.) Ach. - Cr/ Tr/ S/ Epiph/ 2- 
3, 2-3, 2-3, 1-2/ Alt: 1-3/ rc/ Note: optimum in the 
temperate belt, particularly frequent in beech 
forests in the south. - Loc.: Marc: 9, 12, 18, 29; 
Abr: 32, 33; Mol: 53; Pugl: 71, 71; Bas: 109, 122. 

Gyalecta flotowii Korb. - Cr/ Tr/ S/ Epiph/ 2- 
3, 3, 2-3, 1/ Alt: 1-2/ r/ suboc/ Note: mostly on 
Acer in undisturbed, humid, ancient forests, in 
deep fissures of the bark; extremely rare in the 
survey area, and perhaps absent north of Puglia - 
Loc.: Pugl: 67, 71, 73, 76, 100. 

Gyalecta foveolaris (Ach.) Schaer. - Cr/ Tr/ S/ 
Terr/ 3-4, 3, 2-3, 1/ Alt: 5/ r/ Note: on soil and 
plant debris in humid-shaded situations; to be 
looked for throughout the calcareous Alps, much 
rarer in the Apennines. - Loc.: Marc: 21. 

Gyalecta jenensis (Batsch) Zahlbr. - Cr/ Tr/ S/ 
Calc-Sil.b/ 4-5, 1-3, 1-2, 1-2/ Alt: 2-5/ rc/ Note: 
often in deep fissures of the rock, throughout the 
country, perhaps undercollected in the survey 
area, most common in upland areas in southern 
Italy. - Loc.: Marc: 21, 24, 28, 29; Abr: 33, 45. 

Gyalecta leucaspis (A. Massal.) Zahlbr. - Cr/ 
Tr/ S/ Calc/ 5, 1-3, 2, 1/ Alt: 2-3/ rr/ Note: 
certainly less common than G. jenensis, but 
probably more widespread, and often over- 
looked; very rare along the eastern side of the 
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peninsula. - Loc.: Bas: 118. 

Gyalecta truncigena (Ach.) Hepp - Cr/ Tr/ S/ 
Epiph/ 2-3, 3, 1-2, 1-2/ Alt: 1-3/ rr/ suboc/ Note: 
more common in the past, presently restricted to 
humid, old but open forests; extremely rare in the 
survey area, where it is perhaps restricted to the 
Gargano Peninsula. - Loc.: Pugl: 71. 

Gyalecta ulmi (Sw.) Zahlbr. - Cr/ Tr/ S/ 
Epiph-Terr/ 2-3, 3, 2-3, 1-2/ Alt: 3/ r/ Note: also 
found on calcicolous mosses in steeply inclined 
surfaces; probably more frequent in the past; there 
are no recent records from northern Italy; 
extremely rare, and perhaps confined to the 
Gargano Peninsula, in Adriatic peninsular Italy. 
- Loc.: Pugl: 71. 

Heppia solorinoides (Nyl.) Nyl. - Sq/ Cy.h/ S/ 
Terr/ 4-5, 4-5, 4-5, 1-2/ Alt: 1/ vr/ subc/ Note: 
limited to dry grasslands of Mediterranean Italy, 
and even there never common; most probably 
absent north of Puglia in the survey area. - Loc.: 
Pugl: 64. 

Heterodermia speciosa (Wulfen) Trevis. - 
Fol.n/ Ch/ S/ Epiph/ 2-3, 3-4, 1-2, 1-2/ Alt: 2-3/ 
r/ suboc/ Note: optimum in humid beech forests 
throughout Italy; never common, but particularly 
rare in the Adriatic part of peninsular Italy. - 
Loc.: Abr: 51. 

Hymenelia coerulea (DC.) A. Massal. - 
Cr.end/ Ch/ S/ Calc/ 4-5, 3, 3, 1/ Alt: 4-5/ c/ 
Note: on steeply inclined surfaces; certainly 
widespread throughout the Alps; the record from 
Abruzzo is the southernmost known in Italy. - 
Loc.: Marc: B; Abr: 21. 

Hymenelia epulotica (Ach.) Lutzoni - Cr/ Ch/ 
S/ Calc/ 5, 3. 2-3, 1/ Alt: 3-5/ rr/ Note: most 
frequent in the Alps, much rarer southwards. - 
Loc.: Marc: 21. 

Hymenelia melanocarpa (Kremp.) Arnold - 
Cr/ Ch/ S/ Calc/ 4-5, 3, 2, 1/ Alt: 4-5/ rr/ Note: 
probably widespread in the Alps; very rare in the 
Apennines; to be looked for also on the highest 
mountains of Abruzzo. - Loc.: Marc: 21 

Hymenelia prevostii (Duby) Kremp. - Cr/ Ch/ 
S/ Calc/ 5, 3, 2-3, 1-2/ Alt: 2-5/ rr/ Note: most 
frequent in the Alps, but also present in the 
Mediterranean mountains, and probably occur- 
ring throughout the country. - Loc.: Marc: 21, 24, 
A; Mol: 60; Bas: 118. 

Hyperphyscia adglutinata (Fl6rke) H. Mayr- 
hofer & Poelt - Fol.n/ Ch/ A.s/ Epiph-Calc/ 3-4, 4- 
5, 3-4, 3-5/ Alt: 1-2/ vc/ Note: still common 
throughout Italy, also in areas with heavy 
agricultural exploitment (also in the Po-plain). - 
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Loc.: Marc: 1, 9, 11, 23; Abr: 31, 42, 43, 57, H; 
Mol: 58, 59; Pugl: 67, 70, 86, 87; Bas: 114, 122. 

Hypocenomyce caradocensis (Nyl.) P. James 
& Gotth. Schneid. - Sq/ Ch/ S/ Epiph.a-Lign/ 1-2, 
4, 3, 1/ Alt: 3/ vr/ Note: probably more 
widespread in the Alps, but extremely rare in the 
Apennines. - Loc.: Abr: 32. 

Hypocenomyce scalaris (Lilj.) M. Choisy - Sq/ 
Ch/ A.s/ Epiph.a-Lign/ 1-2, 3-5, 3-4, 1/ Alt: 2-4/ 
rc/ Note: much more common in the north, esp. in 
upland areas, than in the mountains of the south. 
- Loc.: Marc: 29; Abr: 32. 

Hypogymnia farinacea Zopf - Fol.b/ Ch/ A.s/ 
Epiph/ 1-2, 3-4, 3-4, 1/ Alt: 3-4/ rr/ Note: most 
frequent in the Alps, much rarer in the mountains 
of the south; very rare in the survey area. - Loc.: 
Abr: 37; Mol: 60. 

Hypogymnia physodes (L.) Nyl. - Fol.b/ Ch/ 
A.s/Epiph/ 1-3, 3-4, 2-3, 1-2/Alt: 1-4/ c/ Note: still 
common throughout the country, and even 
occurring, albeit sporadically, and with poorly 
developed specimens, in relatively polluted areas 
of the Po- plain; optimum above the submediter- 
ranean belt in natural habitats; quite rare in the 
Adriatic part of peninsular Italy. - Loc.: Marc: 16, 
20, 26; Abr: 37; Pugl: 69, 83; Bas: 109, 113. 

Hypogymnia tubulosa (Schaer.) Hav. - Frut/ 
Ch/ A.s/ Epiph/ 1-2, 3, 2-3, 1-2/ Alt: 2-4/ rc/ Note: 
certainly much rarer than H. physodes, and 
somehow more bound to semi-natural and 
natural, more humid situations; very rare in the 
Adriatic part of peninsular Italy. - Loc.: Marc: 16; 
Abr: 37; Pugl: 82; Bas: 105, 113. 

Immersaria uzbekica (Hertel) Nav.-Ros & Cl. 
Roux - Cr/ Ch/ S/ Sil.b/ 3, 4-5, 4-5, 3-4/ Alt: 1-2/ 
er/ Note: new to Italy. This species was previously 
known from three unpublished localities in 
northern Lazio (TSB, leg. Tretiach) on basaltic 
rocks. The Italian specimens are identical to 
material collected in Catalonia (V. Calatayud, in 
litt. to Tretiach) - Loc.: Bas: 102. 

Ingaderia troglodytica Feige & Lumbsch - 
Frut/ Tr/ A.f/ Calc/ 5, 3, 1-2, 1-2/ Alt: 1/ vr/ coast/ 
suboc/ Note: on vertical to underhanging surfaces 
of calcareous coastal cliffs subject to humid 
maritime winds. In our opinion, the true nature 
of this lichen still awaits to be clarified: we 
strongly doubt that it belongs to Ingaderia s.str., 
and even that this is a true macrolichen: it could 
be a very peculiar form of Lecanographa 
grumulosa, or even of Dirina massiliensis. - Loc.: 
Pugl: 64. 

Ingvariella bispora (Bagl.) Guderley & 
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Lumbsch - Cr/ Ch/ S/ Sil.b/ 3, 4-5, 3, 3/ Alt: 1-3/ 
rc/ Note: for the delimitation of the genus see 
Guderley ef a/. (1997); rare in Adriatic peninsular 
Italy for the scarcity of suitable substrata, and 
perhaps also because of climatic conditions. - 
Loc.: Marc: 27. 

Julella lactea (A. Massal.) M. E. Barr - F/ S/ 
Epiph/ 3, 3-4, 3-4, 1-2/ Alt: 1-2/ rr/ Note: mostly 
on Fraxinus. - Loc.: Marc: 25. 

Kiliasia tristis (Mill. Arg.) Hafellner - Cr/ Ch/ 
S/ Calc-Sil.b/ 4-5, 3-4, 3-4, 1-2/Alt: 3-5/ rr/ Note: 
the generic position of this taxon is still an open 
problem (see Nimis 1993: 707) - Loc.: Marc: 25. 

Lecania cyrtella (Ach.) Th. Fr. - Cr/ Ch/ S/ 
Epiph/ 3, 4-5, 3-4, 2-3/ Alt: 1-3/ c/ Note: on 
isolated trees with more or less eutrophic bark; the 
distinction from L. cyrte/lina is not clear to us: the 
two taxa might prove to be the same. - Loc.: 
Marc: 1, 18, 22, 24, 25; Abr: 47, 52; Mol: 55, 62: 
Pugl: 64, 67, 70, 82, 87; Bas: 109. 

Lecania erysibe (Ach.) Mudd - Cr/ Ch/ A.s/ 
Calc-Sil.b/ 3-5, 3-4, 3-4, 4-5/ Alt: 1-3/ rc/ Note: 
often found on man-made substrata; in the past 
very much confused with other species; often 
sterile. - Loc.: Marc: 8, 18, 24; Abr: 33, 34; Pugl: 
89. 

Lecania flavescens Lynge - Cr/ Ch/ S/ Calc/ 5, 
3-4, 3, 3/ Alt: 2-3/ vr/ Note: the ecology and 
distribution of this species are still not clear to us; 
it is probably more widespread in the mountains 
of southern Italy. - Loc.: Bas: 118. 

Lecania fuscella (Schaer.) A. Massal. - Cr/ Ch/ 
S/ Epiph/ 3, 4, 3-4, 2-3/ Alt: 1-2/ rr/ Note: on 
isolated trees with more or less eutrophic bark; 
more frequent in the past, relatively more 
common in southern Italy. Note: Marc: 18; Abr: 
33; Mol: 64; Bas: 108, 119, 122. 

Lecania inundata (Korb.) M. Mayrhofer - Cr/ 
Ch/ S/ Calc/ 3-4, 3-5, 3-4, 4-5/ Alt: 1-2/ rc/ Note: 
often found on man-made substrata; in the past 
confused with L. erysibe and with L. turicensis; 
perhaps undercollected in the survey area. Loc.: 
Mol: 64. 

Lecania koerberiana J. Lahm - Cr/ Ch/ S/ 
Epiph/ 3, 4-5, 3-4, 2-3/ Alt: 2-3/ rr/ Note: closely 
related to L. fuscella. - Loc.: Mol: 61; Bas: 105. 

Lecania naegelii (Hepp) Diederich & P. Boom 
- Cr/ Ch/ S/ Epiph/ 3, 4, 3, 2-3/ Alt: 1-2/ rr/ suboc/ 
Note: optimum in the submediterranean belt, but 
also present within eu-Mediterranean vegetation 
in humid, mostly coastal sites; not uncommon 
throughout the survey area. - Loc.: Marc: 12, 18, 
19, 24, 25; Abr: 31, 50, 52; Mol: 53, 57, 58, 62; 
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Pugl: 64, 67, 70, 71, 85, 96; Bas: 106, 121. 

Lecania polycycla (Anzi) Lettau - Cr/ Ch/ S/ 
Calc/ 5, 4, 3-4, 3/ Alt: 1-2/ r/ Note: on limestone in 
natural habitats; perhaps undercollected, but 
certainly not common in the survey area. - Loc.: 
Marc: 13. 

Lecania spadicea (Flot.) Zahlbr. - Cr/ Ch/ S/ 
Calc-Sil.b/ 4-5, 4-5, 4, 3-4/ Alt: 1-2/ c/ Note: 
optimum in the Mediterranean belt; mainly 
Tyrrhenian in Italy; often found also on man- 
made substrata (e.g. on calcareous walls within 
small conurbations); restricted to the southern 
part of the survey area. - Loc.: Pugl: 64, 65, 93, 97, 
98, 100. 

Lecania sylvestris (Arnold) Arnold - Cr/ Ch/ 
S/ Calc/ 5, 3-4, 4, 3-4/ Alt: 1-2/ rr/ Note: often 
found on walls; probably more widespread in 
Italy, but never really common. - Loc.: Marc: 8; 
Mol: 60; Pugl: 74; Bas: 103. 

Lecania turicensis (Hepp) Mill. Arg. - Cr/ Ch/ 
S/ Calc/ 3-5, 3-4, 3, 4-5/ Alt: 1-3/ c/ Note: this is 
probably the most common species of the genus 
throughout Italy; often found on man-made 
substrata (walls, monuments, etc.). - Loc.: Marc: 
6, 8, 15; Umbr: F; Mol: 54; Pugl: 75, 77, 89, 94, 
97; Bas: 109, 111, 112, 117. 

Lecanographa grumulosa (Dufour) Egea & 
Torrente - LF/ S/ Calc/ 3-5, 2-4, 1-2, 1-2/ Alt: 1/ 
vc/ paras Dirina, Roccella, Ingaderia/ coast/ 
suboc/ Note: the biology of this species is worthy 
of further study; according to Egea & Torrente 
(1994) this is a non-lichenized fungus growing on 
species of Dirina; probably not reaching north of 
Puglia in the survey area. - Loc.: Pugl: 64, 97. 

Lecanographa lyncea (Sm.) Egea & Torrente - 
Cr/ Tr/ S/ Epiph/ 1-2, 3-4, 2, 1/ Alt: 1/ r/ suboc/ 
Note: very much declining, esp. in the north; 
mostly on old oaks, and mainly Tyrrhenian in 
Italy; probably absent north of Puglia in the 
survey area. - Loc.: Pugl: 100. 

Lecanora agardhiana Ach. ssp. agardhiana - 
Cr/ Ch/ S/ Calc/ 5, 3-5, 3-4, 1-3/ Alt: 2-5/ vc/ 
Note: the distinction from other related species 
still needs further study. - Loc.: Marc: 13, 21, B; 
Abr: 36, 37, 38, 39, 40, 46; Mol: 60; Pugl: 65, 78, 
91: Bas: 119. 

Lecanora agardhiana ssp. sapaudica Clauzade 
& CI. Roux - Cr/ Ch/ S/ Calc/ 5, 4-5, 4, 2-3/ Alt: 5/ 
r/ Note: this taxon, which was previously known 
only from the Alps, is well worthy of further 
study. - Loc.: Abr: 38, 44, 

Lecanora albella (Pers.) Ach. - Cr/ Ch/ S/ 
Epiph/ 2, 3, 2, 1/ Alt: 2-3/ r/ Note: more frequent 
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in the past, presently very much declining; 
extremely rare in Adriatic peninsular Italy. - 
Loc.: Pugl: 95. 

Lecanora albescens (Hoffm.) Branth & Rostr. 
- Cr/ Ch/ S/ Calc-Sil.b/ 3-5, 3-5, 3-5, 3-4/ Alt: 1-3/ 
ec/ Note: on a wide variety of substrata, including 
cement, brick, calcareous walls, also present 
within large urban settlements. - Loc.: Marc: 6, 
8, 15, 27: Umbr: F; Abr: 31, 35, 41; Mol: 54, 58; 
Pugl: 64, 75, 77, 87, 88, 89, 91, 92, 93; Pugl: 102, 
101, 204 ch, Ul 2.107. 

Lecanora allophana f. sorediata (Vain.) 
Schaer. - Cr/ Ch/ A.s/ Epiph/ 3, 4, 3, 3/ Alt:2-3/ 
r/ Note: this taxon was sometimes considered as a 
synonym of L. impudens; the two taxa, although 
similar in general appearance, have a different 
chemistry; extremely rare in the survey area. - 
Loc.: Marc: 25. 

Lecanora allophana Nyl. - Cr/ Ch/ S/ Epiph/ 
3, 4-5, 3-4, 3/ Alt:2-3/ rc/ Note: mostly rare or 
absent in heavily anthropized areas of the north 
(e.g. the Po-plain), and quite rare in the survey 
area, esp. in the lowlands. - Loc.: Marc: 3, 11, 19, 
25, D, G; Abr: 33, 49, 52; Mol: 55, 61; Pugl: 94. 

Lecanora argentata (Ach.) Malme - Cr/ Ch/ S/ 
Epiph/ 2-3, 3-4, 3, 1-2/ Alt: 2-3/ c/ Note: 
throughout Italy, this species has its optimum in 
the beech belt, as in the survey area. - Loc.: Marc: 
3, 18, 21, 26; Abr: 31, 45, 51; Mol: 53, 55, 56; Pugl: 
71, 73; Bas: 106, 116, 118. 

Lecanora bolcana (Pollini) Poelt - Cr.pl/ Ch/ 
S/ Sil-Sil.b/ 2-3, 4-5, 4, 3-4/ Alt: 1-3/ c/ Note: 
mostly found in areas with eu-Mediterranean 
vegetation; rare in Adriatic peninsular Italy for 
the scarcity of suitable substrata, and of the local 
climatic conditions. - Loc.: Bas: 102, 116. 

Lecanora campestris (Schaer.) Hue - Cr/ Ch/ 
S/ Sil.b/ 2-4, 4-5, 3, 2-3/ Alt: 1-3/ c/ Note: on base- 
rich, or slightly calciferous siliceous rocks, with 
optimum in the submediterranean belt; calcico- 
lous forms are particularly frequent in the 
southern part of the survey area. - Loc.: Marc: 
29, 30; Abr: 34; Mol: 53; Pugl: 93, 97, 97; Bas: 
102, 109. 

Lecanora carpinea (L.) Vain. - Cr/ Ch/ S/ 
Epiph/ 2-4, 3-5, 3-4, 1-3/ Alt: 1-4/ ec/ Note: a 
pioneer species of smooth bark; the distinctions 
from L. leptyrodes and L. subcarpinea are not 
always clear to us. - Loc.: Marc: 3, 11, G; Umbr: 
E; Abr: 41, 45, 47, 50, H; Mol: 55, 62, 63; Pugl: 64, 
65, 66, 75, 76, 80, 82, 85; Bas: 103, 107, 119. 

Lecanora chlarotera Nyl. - Cr/ Ch/ S/ Epiph/ 
2-3, 3-5, 3-4, 2-5/ Alt: 1-4/ ec/ Note: this is 
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certainly the most common epiphytic Lecanora 
throughout the country. - Loc.: Marc: 2, 8,9, 11, 
12, 18, 19, 22, 24, 29, 30, G; Umbr: E; Abr: 32, 33, 
34, 35, 37, 42, 43, 45, 50, H; Mol: 56, 59, 61, 62, 
63; Pugl: 64, 65, 66, 67, 69, 70, 71, 72, 76, 78, 81, 
83, 84, 85, 86, 87, 90, 91, 94, 96, 99; Bas: 102, 103, 
106, 107, 109, 110, 115, 119, 120, 121, 122. 

Lecanora circumborealis Brodo & Vitik. - Cr/ 
Ch/ S/ Epiph/ 1-2, 3-5, 3, 1-2/ Alt: 3-4/ c/ Note: 
often on twigs; common in the Alps, becoming 
much rarer, although it is certainly somehow 
more widespread than the few records would 
suggest, towards the south. - Loc.: Abr: 41. 

Lecanora congesta Clauz. & Vézda - Cr.pl/ 
Ch/ S/ Calc/ 5, 4-5, 4, 3-4/ Alt: 1/ r/ coast/ Note: 
probably more widespread along the Mediterra- 
nean coast. New to Italy. - Loc.: Pugl: 64. 

Lecanora crenulata Hook. - Cr/ Ch/ S/ Calc/ 
3-5, 3-4, 3-4, 1-2/ Alt: 2-5/ rc/ Note: on steeply 
inclined surfaces or in underhangs; absent from 
urban environments and from man-made sub- 
strata. - Loc.: Marc: 3, 13, 21, 28, B; Umbr: E; 
Abr: 36, 39, 40, 41; Mol: 60, 63; Pugl: 65, 75; Bas: 
118. 

Lecanora dispersa (Pers.) Sommerf. - Cr/ Ch/ 
S/ Calc-Sil.b/ 4-5, 3-5, 4-5, 2-4/ Alt: 1-2/ vc/ Note: 
most frequent in urban environments (e.g. on 
monuments, walls, asbestos-cement); Italian re- 
cords from natural habitats and from mountain 
areas refer to other species, esp. L. flotowiana. - 
Loc.: Marc: 2, 6, 30; Umbr: F; Abr: 31, 34; Mol: 
54, 61; Pugl: 86; Bas: 103, 107, 121. 

Lecanora epibryon (Ach.) Ach. - Cr/ Ch/ S/ 
Terr/ 3-5, 4-5, 4, 2-3/ Alt: 5/ vc/ Note: common in 
the Alps, much rarer in the Apennines, where it is 
restricted to the highest mountains. - Loc.: Abr: 
36, 39, 40, 44, 46. 

Lecanora epibryon v. bryopsora Doppelb. & 
Poelt - Cr/ Ch/ A.s/ Terr/ 3-4, 3-4, 3-4, 2-3/ Alt: 4- 
5/ r/ Note: certainly occurring also in the Italian 
Alps; according to Clauzade & Roux (1985), this 
variety is most frequent in the montane belt. - 
Loc.: Marc: 21. 

Lecanora expallens Ach. - Cr/ Ch/ A.s/ 
Epiph.a/ 1-2, 3-4, 2-3, 1-2/ Alt: 1-3/ vc/ Note: 
common throughout submediterranean Italy, in 
open woodlands, and on the north-facing side of 
acid-barked trees. - Loc.: Marc: 2, 11, 20; Umbr: 
E: Abr: 34; Mol: 53, 57; Pugl: 70, 72, 75, 83, 90; 
Bas: 111. 

Lecanora flotowiana Spreng. - Cr/ Ch/ S/ 
Calc/ 4-5, 4-5, 3-4, 4-5/ Alt: 2-5/ vc/ Note: 
certainly widespread throughout the country; 
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absent from large settlements and never found on 
man-made substrata. - Loc.: Marc: 2, 3, 13, 21; 
Umbri: E; Abr: 36, 38, 41, 44, 46; Mol: 59, 59, 60, 
63; Pugl: 65, 72; Bas: 113, 117. 

Lecanora graeca Steiner - Cr.pl/ Ch/ S/ Calc- 
Sil.b/ 4-5, 4, 3, 1/ Alt.: 4-5/ Note: hitherto known 
only from the eastern Mediterranean region, this 
taxon is well worthy of further study. New to 
Italy. - Loc.: Abr: 36. 

Lecanora hagenii (Ach.) Ach. - Cr/ Ch/ S/ 
Epiph-Calc/ 3-5, 4-5, 3-5, 2-4/ Alt: 1-5/ ec/ Note: 
this is a very difficult complex, needing a 
thorough revision. - Loc.: Marc: 1, 3, 8, 18, 19, 
25, C, D, G; Abr: 31, 41, 50, H; Mol: 56, 58; Pugl: 
67, 68, 77, 82, 87, 88, 94, 96; Bas: 109, 110, 114, 
IRE 

Lecanora hagenii v. fallax Hepp - Cr/ Ch/ S/ 
Terr/ 3-5, 4-5, 2-4, 2-4/ Alt: 4-5/ vc/ Note: this 
taxon is well worthy of further study, it could be a 
distinct species growing on plant debris on more 
or less calcareous substrata from the Oromedi- 
terranean belt to the Arctic zone. - Loc.: Marc: 21, 
28; Abr: 36, 38, 39, 40, 41, 46; Bas: 117. 

Lecanora horiza (Ach.) Linds. - Cr/ Ch/ S/ 
Epiph/ 2-3, 4-5, 3-4, 2-3/ Alt: 1-2/ vc/ Note: this 
species, an altitudinal vicariant of L. argentata in 
the Mediterranean belt, becomes more and more 
common from the northern to the southern part 
of the survey area, at low altitudes. - Loc.: Marc: 
8; Abr: 31; Mol: 58; Pugl: 64, 66, 67, 87, 90, 92, 94, 
96, 99, 100; Bas: 108, 114, 115, 120, 122. 

Lecanora hypoptoides (Nyl.) Nyl. - Cr/ Ch/ S/ 
Lign/ 1-2, 2-4, 2, 1/ Alt: 3-4/ rr/ Note: certainly 
widespread in the Alps, but much rarer in upland 
areas of the Adriatic part of peninsular Italy. - 
Loc.: Abr: 35; Mol: 60. 

Lecanora intumescens (Rebent.) Rabenh. - Cr/ 
Ch/ S/ Epiph/ 2, 3-4, 2, 1/Alt: 3/ c/ Note: a very 
characteristic, generally abundant species, of 
humid beech forests, throughout the country. - 
Loc.: Marc: 21, 26, 30; Umbri: E; Abr: 50, 51; 
Mol: 55, 56; Pugl: 70; Bas: 106, 116, 118. 

Lecanora leptyrodes (Nyl.) Degel. - Cr/ Ch/ S/ 
Epiph/ 2-3, 3-5, 2-3, 1-2/ Alt: 2-3/ ec/ Note: a 
rather critical taxon (esp. regarding its delimita- 
tion from L. carpinea and L. subcarpinea), 
widespread and extremely abundant in the 
montane belt, esp. in beech forests, from the 
Alps to Sicily. - Loc.: Marc: 13, 18, 29; Abr: 32, 
33, 45, 51, 52; Mol: 60; Pugl: 70; Bas: 106, 109, 
VIS IS 2121, 

Lecanora lividocinerea Bagl. - Cr/ Ch/ S/ 
Epiph/ 3, 4-5, 3, 3/ Alt: 1/ r/ suboc/ Note: mainly 
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Tyrrhenian in Italy, and never common; extre- 
mely rare in the Adriatic part of peninsular Italy, 
due both to the scarcity of suitable substrata and 
to climatic conditions; probably absent north of 
Puglia. - Loc.: Pugl: 100. 

Lecanora meridionalis H. Magn. - Cr/ Ch/ S/ 
Epiph/ 3-4, 4-5, 3-4, 3/ Alt: 1-2/ r/ Note: a very 
controversial taxon, related to L. chlarotera (and 
perhaps - at least for Italian samples - to be 
synonymized with it). - Loc.: Abr: 34; Pugl: 66. 

Lecanora muralis (Schreb.) Rabenh. - Cr.pl/ 
Ch/ S/ Sil.b-Calc/ 2-5, 3-5, 3-4, 3-5/ Alt: 1-5/ ec/ 
Note: the most common placodioid species of the 
genus throughout the country, also occurring 
inside large conurbations. This is what we 
consider the trivial L. muralis s.str. - Loc.: Marc: 
2, 27, 30; Abr: 31, 35; Mol: 59, 63; Pugl: 65, 72; 
Bas: 102, 104, 105, 111, 115, 116, 117. 

Lecanora muralis v. versicolor (Pers.) Tuck. - 
Cr.pl/ Ch/ S/ 5, 4-5, 4, 3-4/. Note: probably a 
simple calcicolous morph, which, however, might 
be worthy of further study, perhaps of a DNA 
analysis. - Loc.: Marc: 21, 28, B; Umbr: E; Abr: 
34, 37, 38, 39, 40, 41, 42, 47, 50; Mol: 60; Pugl: 75, 
18, 93: 

Lecanora perpruinosa Froberg - Cr/ Ch/ S/ 
Calc/ 4-5, 4-5, 4, 4/ Alt: 4-5/ rc/ Note: certainly 
undercollected in the survey area, and probably 
more widespread at high altitudes. - Loc.: Marc: 
DI 

Lecanora persimilis (Th. Fr.) Nyl. - Cr/ Ch/ S/ 
Epiph/ 3, 4-5, 3, 2-3/ Alt: 1-3/ rr/ Note: an easily 
overlooked species, which is probably more 
widespread throughout Italy, with optimum in 
the submediterranean belt. - Loc.: Marc: 8, C; 
Umbr: E; Mol: 55; Pugl: 67, 94. 

Lecanora piniperda K orb. - Cr/ Ch/ S/ Epiph/ 
1-2, 4-5, 3-4, 1/ Alt: 4-5/ rr/ Note: a northern 
species, widespread throughout the Alps, but 
much rarer in the south. - Loc.: Abr: 35. 

Lecanora poeltiana Clauzade & Cl. Roux - Cr/ 
Ch/ S/ Calc/ 5, 4-5, 3-4, 1-2/ Alt: 1/ vr/ coast/ 
Note: a species of hard calcareous coastal rocks 
subject to salt-spray, probably slightly more 
widespread in Mediterranean Italy, but certainly 
never common; very difficult to identify when (as 
it often happens) it is sterile; almost certainly 
absent in the survey area north of Puglia. - Loc.: 
Pugl: 101. 

Lecanora prominens Clauzade & Vezda - Cr/ 
Ch/ S/ Calc/ 5, 4-5, 4, 2-3/ Alt: 3-5/ r/ Note: often 
confused with other species of the L. dispersa 
group, this taxon is probably more widespread, at 
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least in the mountains of southern Italy. - Loc.: 
Pugl: 65. 

Lecanora pruinosa Chaub. - Cr.pl/ Ch/ S/ 
Calc-Sil.b/ 4-5, 3-5, 2-3, 1-3/ Alt: 1-3/ c/ suboc/ 
Note: mainly Tyrrhenian in Italy, and there often 
found also within settlements and on man-made 
substrata; much rarer along the Adriatic side of 
the peninsula, and there most common in upland 
areas, and in underhangs of calcareous outcrops. - 
Loc.: Marc: 8; Umbr: E; Abr: 41; Mol: 62; Pugl: 
64, 65, 75, 78, 78, 84, 92, 93, 95, 97, 101; Bas: 115, 
118, 119. 

Lecanora pulicaris (Pers.) Ach. - Cr/ Ch/ S/ 
Epiph-Lign/ 1-2, 3-5, 2-4, 1-2/ Alt: 2-4/ c/ Note: 
mostly on twigs of conifers and deciduous trees; 
most common in the Alps, much rarer in the 
mountains of the south. - Loc.: Marc: 3, 28; Abr: 
32, 44. 

Lecanora reuteri Schaer. - Cr/ Ch/ S/ Calc/ 5, 
4, 2-3, 1/ Alt: 3-5/ r/ Note: mostly in underhangs 
or on steeply inclined surfaces of calcareous 
outcrops; certainly widespread throughout the 
Alps, and also in the mountains of the south. - 
Loc.: Marc: A, B; Abr: 39, 40, 41, 44, 46, 49; Mol: 
54, 60; Bas: 117, 119. 

Lecanora rubicunda Bagl. - Cr/ Ch/ S/ Epiph/ 
2-3, 4-5, 3, 2-3/ Alt: 1/ r/ suboc/ Note: a southern 
species in Europe, probably confused with L. 
chlarotera in the past, but certainly not common. - 
Loc.: Pugl: 64. 

Lecanora rupicola (L.) Zahlbr. ssp. rupicola - 
Cr/ Ch/ S/ Sil-Sil.b/ 2-3, 3-5, 3-4, 2/ Alt: 2-5/ ec/ 
Note: rare only along the Adriatic side of the 
peninsula, mainly because of the absence of 
suitable substrata. - Loc.: Bas: 102, 105, 111. 

Lecanora rupicola ssp. subplanata (Nyl.) 
Leuckert & Poelt - Cr/ Ch/ S/ Sil-Sil.b/ 2-3, 4, 3- 
4, 2/ Alt: 1-3/ rc/ Note: perhaps somehow more 
xerophytic than the typical subspecies; to be 
looked for throughout Italy; very rare only in 
Adriatic peninsular Italy for the scarcity of 
suitable substrata. - Loc.: Bas: 102. 

Lecanora rupicola ssp. sulphurata (Ach.) 
Leuckert & Poelt - Cr/ Ch/ S/ Sil-Sil.b/ 2-3, 4-5, 
3, 2/ Alt: 1-3/ c/ suboc/ Note: more photo- and 
thermophytic than the typical subspecies; very 
rare only in Adriatic peninsular Italy for the 
scarcity of suitable substrata; the Italian range is 
mainly Tyrrhenian. - Loc.: Bas: 102. 

Lecanora salicicola H. Magn. - Cr/ Ch/ S/ 
Epiph/ 2, 3-4, 3, 1-2/ Alt: 4/ c/ Note: on the 
smooth barks of shrubs near treeline; widespread 
throughout the Alps, much rarer in the Apen- 
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nines, where it is confined to the highest 
mountains. - Loc.: Abr: 40. 

Lecanora saligna (Schrad.) Zahlbr. - Cr/ Ch/ 
S/ Lign-Epiph.a/ 1-2, 4-5, 4, 1-2/ Alt: 2-4/ rc/ 
Note: most frequent in the north, but also present 
in the mountains of the south; very rare in the 
survey area. - Loc.: Marc: 28; Abr: 35, 37. 

Lecanora sambuci (Pers.) Nyl. - Cr/ Ch/ S/ 
Epiph/ 3-4, 3-5, 3, 1-3/ Alt: 1-3/ rr/ Note: esp. on 
Sambucus and Populus, rare in the Mediterranean 
belt, but widespread throughout Italy, except in 
heavily anthropized areas. - Loc.: Abr: 35; Mol: 
61; Pugl: 77; Bas: 106. 

Lecanora subcarpinea Szatala - Cr/ Ch/ S/ 
Epiph/ 3, 4-5, 3-4, 1-2/ Alt: 1-3/ rc/ Note: here we 
place all records of lichens similar to L. carpinea, 
and usually found on base-rich, sun-exposed 
bark, but reacting C+ orange. Loc.: Marc: 19, 
21, 22, 25, 26; Abr: 35, 37, 47, 50; Mol: 53, 55, 56, 
61; Bas: 117, 119. 

Lecanora sulphurea (Hoffm.) Ach. - Cr/ Ch/ 
S/ Sil.b-Calc/ 2-4, 4-5, 2-3, 2/ Alt: 1-4/ c/ paras 
Tephromela atra. Note: in southern and central 
Italy this species is almost so common on 
limestone as on more or less base-rich siliceous 
rocks, regularly growing on the thalli of Tephro- 
mela atra. - Loc.: Abr: 41; Mol: 60, 63; Pugl: 64, 
65:75, 18, 93; Bas: 111, 117, 

Lecanora symmicta (Ach.) Ach. - Cr/ Ch/ S/ 
Epiph.a/ 1-2, 3-4, 2-3, 1-2/ Alt: 2-4/ rc/ Note: most 
frequent in the north; much rarer in the Adriatic 
part of peninsular Italy, with optimum in 
submediterranean areas; perhaps undercollected, 
but surprisingly rare in the survey area. - Loc.: 
Pugl: 100. 

Lecanora umbrina (Ach.) A. Massal. - Cr/ Ch/ 
S/ Epiph/ 2-3, 3-5, 3-4, 3-4/ Alt: 1-3/ rc/ Note: on 
eutrophic bark and on base-rich/calciferous 
siliceous rocks; this taxon is in urgent need of 
revision (identification after Clauzade & Roux 
1985). - Loc.: Pugl: 67; Bas: 102, 109, 111. 

Lecanora varia (Hoffm.) Ach. - Cr/ Ch/ S/ 
Lign/ 1, 4-5, 3-4, 1-2/ Alt: 3-4/ rc/ Note: most 
frequent in the Alps, but also occurring, albeit 
very rarely, in the Mediterranean mountains; 
extremely rare in the survey area. - Loc.: Abr: 
35; Mol: 60. 

Lecanora xanthostoma Cl. Roux & Froberg - 
Cr/ Ch/ S/ Calc/ 4-5, 4-5, 3-4, 4-5/ Alt: 3-5/ rc/ 
Note: a critical, but very interesting taxon of the 
L. dispersa group, most often overgrowing other 
crustose lichens on the top of calcareous boulders; 
certainly much more widespread throughout the 
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Alps, and in upland areas of the south. - Loc.: 
Umbr: E; Abr: 39, 40; Mol: 53; Pugl: 78; Bas: 102, 
119: 

Lecidea albohyalina (Nyl.) Th. Fr. - Cr/ Ch/ S/ 
Epiph.a-Lign/ 1-2, 3-4, 2-3, 1/ Alt: 3-4/ r/ Note: 
according to Printzen (1995) this species does not 
belong neither to Biatora nor to Lecidea, and 
should be probably segregated into a new genus. - 
Loc.: Mol: 55. 

Lecidea exigua Chaub. - Cr/ Ch/ S/ Epiph/ 2, 
3-4, 2-3, 1-3/ Alt: 2/ r/ Note: on the bark of 
deciduous trees (esp. on branches, and on oaks); 
the record from Puglia is the first one in this 
century from Italy. - Loc.: Pugl: 95. 

Lecidea fuscoatra (L.) Ach. - Cr/ Ch/ S/ Sil.b/ 
2-3, 4, 3-5, 2-4/ Alt: 1-5/ ec/ Note: on a wide 
variety of siliceous, more or less base-rich or 
calciferous substrata; this taxon, in southern 
Europe, is extremely variable: on the Etna 
Vulcano one can find very different morpho- 
types, growing side by side, and superficially 
looking as different species; this phenomenon is 
well worthy of a DNA study. Rare in the survey 
area, due to the scarcity of suitable substrata 
(probably more widespread on roofing tiles, 
which, for obvious reasons, were not sampled 
thorougly). - Loc.: Abr: 31, 34; Mol: 57; Pugl: 74; 
Bas: 102, 105. 

Lecidea fuscoatra v. grisella(Florke) Nyl. - Cr/ 
Ch/ S/ Sil.b/ 1-2, 4-5, 4-5, 3-4/ Alt: 1-3/ c/ Note: 
this is just one of the many morphs, and most 
probably not the most interesting one (see above), 
of L. fuscoatra s.lat., most frequent in anthropized 
habitats (walls, roofing tiles, brick, etc.). - Loc.: 
Bas: 102. 

Lecidea lurida Ach. - Sq/ Ch/ S/ Calc-Terr/ 4- 
S, 4-5, 3-4, 1-3/ Alt: 1-5/ vc/ Note: a very 
widespread and common species of calcareous 
substrata; its development often starts in fissures 
of the rock. - Loc.: Marc: 2, 3, 21; Abr: 37, 38, 40, 
41, 42, 47; Mol: 59, 60; Pugl: 78; Bas: 119. 

Lecidea speirodes Nyl. - Cr/ Ch/ S/ Sil.b/ 3, 4- 
5, 4, 1-2/ Alt: 4-5/ rr/ Note: on steeply inclined 
surfaces of superficially decalcified calciferous 
rocks; the record from Abruzzo (Gran Sasso) is 
the southernmost in Europe. - Loc.: Abr: 44. 

Lecidea turgidula Fr. - Cr/ Ch/ S/ Epiph-Lign/ 
1-2, 3-4, 2, 1/ Alt: 3-4/ rc/ Note: most common 
throughout the Alps, but also present in the 
mountains of the south, esp. in old Castanea 
woodlands. According to Printzen (1995) the 
systematic position of this taxon is not clear. - 
Loc.: Marc: 29; Abr: 32; Mol: 55, 60. 
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Lecidea umbonata (Hepp) Mudd - Cr/ Ch/ S/ 
Calc/ 3-4, 3-4, 2, 1/ Alt: 5/ r/ Note: on more or less 
calciferous rocks; a variable species of the south- 
ern European mountains. - Loc.: Abr: 38. 

Lecidella achristotera (Nyl.) Hertel & Leuckert 
- Cr/ Ch/ S/ Epiph/ 2-4, 4-5, 3, 2-4/ Alt: 1-2/ rr/ 
suboc/ Note: doubtfully distinct from L. 
elaeochroma; this record corresponds to a 
strongly deviating coastal form described as L. 
achristotera v. juniperina Poelt & Nimis (Nimis & 
Poelt 1987), which, in our opinion, needs further 
study. - Loc.: Pugl: 87. 

Lecidella asema (Nyl.) Knoph & Hertel - Cr/ 
Ch/ S/ Sil.b/ 3, 3-4, 3, 3/ Alt: 2-3/ rc/ suboc/ Note: 
a chemically heterogeneous, mostly south Eur- 
opean and subatlantic lichen, with a mainly 
submediterranean range in Italy. - Loc.: Abr: 34, 
35; Pugl: 75, 78; Bas: 102, 104. 

Lecidella carpathica Korb. - Cr/ Ch/ S/ Sil.b- 
Calc/ 3, 4-5, 3, 3-4/ Alt: 2-3/ c/ Note: in the 
Apennines and in southern Italy it was often 
found on the top of calcareous boulders; 
chemistry: see Knoph & Leuckert (1997). - Loc.: 
Marc: 21, 27, 28; Umbr: E; Abr: 35, 39, 40, 41, 47; 
Mol: 53, 63; Pugl: 65; Bas: 102, 111, 116, 117. 

Lecidella elaeochroma (Ach.) Hazsl. - Cr/ Ch/ 
S/ Epiph/ 2-4, 3-5, 2-5, 2-4/ Alt: 1-4/ ec/ Note: one 
of the commonest epiphytic lichens of Italy. - 
Loc.: Marc: 1, 3, 8,9, 11, 12, 13, 18, 19, 21, 24, 25, 
26, 28, 29, 29, 30, B, G; Umbr: E; Abr: 31, 32, 33, 
35, 37, 39, 40, 42, 43, 44, 45, 47, 48, 49, 50, 51, 52, 
H; Mol: 53, 55, 56, 57, 58, 59, 61, 62, 63; Pugl: 64, 
65, 66, 67, 67, 69, 70, 72, 75, 76, 78, 81, 82, 83, 85, 
86, 87, 90, 91, 94, 95, 96, 99, 101; Bas: 103, 105, 
106, 107, 109, 110, 113, 115, 116, 117, 118, 120, 
L211 22. 

Lecidella elaeochroma f. soralifera (Erichsen) 
D. Hawksw. - Cr/ Ch/ A.s/ Epiph/ 2-4, 3, 2-3, 2-3/ 
Alt: 2-3/ rr/ suboc/ Note: this taxon does not 
deserve a segregation neither at species not at 
varietal rank; in our opinion, it is Just a sorediate 
(and often fruiting) form of L. elaeochroma, most 
frequent in upland areas, and/or in humid 
situations, and often found together with the 
fertile form. - Loc.: Pugl: 70; Bas: 106, 107, 109, 
118. 

Lecidella elaeochroma v. flavicans (Ach.) 
Hertel - Cr/ Ch/ S/ Epiph/ 3-4, 4-5, 3, 3-4/ Alt: 
1-2/ rr/ suboc/ Note: this taxon, with optimum in 
the Mediterranean belt, is well worthy of a DNA 
study. - Loc.: Pugl: 64. 

Lecidella flavosorediata (Vézda) Hertel & 
Leuckert - Cr/ Ch/ A.s/ Epiph/ 3-4, 4, 3-4, 3-4/ 


Studia Geobot. 18 (1999) 


- Lichens from the Fastern Part of the Italian Peninsula - 


Alt: 2-3/ r/ Note: this taxon deserves further 
study; it seems to be most frequent in southern 
Italy; with optimum in the montane belt; 
chemistry: see Knoph & Leuckert (1997). - Loc.: 
Pugl: 67. 

Lecidella patavina (A. Massal.) Knoph & 
Leuckert - Cr/ Ch/ S/ Calc/ 4-5, 4-5, 3-4, 3-4/ 
Alt: 3-5/ ec/ Note: one of the most common 
calcicolous lichens of upland areas throughout the 
country; chemistry: see Knoph & Leuckert (1997). 
- Loc.: Marc: 2, 3, 13, 21, 28, B; Umbr: E; Abr: 36, 
37, 38, 39, 40, 41, 44, 45, 46, 50; Mol: 60; Pugl: 75; 
Bas: 117, 118, 119. 

Lecidella stigmatea (Ach.) Hertel & Leuckert - 
Cr/ Ch/ S/ Sil.b/ 3-4, 3-4, 3-4, 3-4/ Alt: 1-4/ c/ 
Note: a widespread species which, in Italy, has the 
optimum in the submediterranean belt; chemistry: 
see Knoph & Leuckert (1997). - Loc.: Marc: 6, 27, 
29, 30; Abr: 31, 34, 35; Mol: 58, 63; Pugl: 65; Bas: 
111. 

Lecidella wulfenii (Hepp) Korb. - Cr/ Ch/ S/ 
Terr/ 3-4, 4, 3-4, 2-3/ Alt: 4-5/ vc/ Note: most 
common in the Alps, but also present in the 
highest mountains of the south; chemistry: see 
Knoph & Leuckert (1997). - Loc.: Abr: 38; Bas: 
117. 

Lempholemma botryosum (A. Massal.) 
Zahlbr. - Cr/ Cy.h/ S/ Calc/ 4-5, 3-4, 4-5, 1-3/ 
Alt: 1-3/ r/ Note: in periodically water-filled 
depressions of hard calciferous rocks; very rare 
in the Mediterranean belt. - Loc.: Mol: 60. 

Lepraria eburnea J. R. Laundon - Lepr/ Ch/ 
A.s/ Epiph-Terr-Sil.b/ 2-3, 2-4, 2-3, 1-2/ Alt: 2-3/ 
c/ Note: mostly in underhangs protected from 
rain; certainly much more common, also in urban 
and polluted situations (all Lepraria-species were 
undercollected during this survey). - Loc.: Abr: 
40, 41; Mol: 53, 55. 

Lepraria flavescens Clauzade & Cl. Roux - 
Lepr/ Ch/ A.s/ Calc/ 5, 1-3, 1-3, 1-3/ Alt: 1-3/ rr/ 
Note: mostly in natural habitats, certainly much 
more widespread throughout Italy. - Loc.: Marc: 
12, B; Abr: 48. 

Lepraria lobificans Nyl. - Lepr/ Ch/ A.s/ 
Epiph-Sil.b/ 2-3, 2-4, 1-3, 1-2/ Alt: 1-4/ c/ Note: 
mostly in the lower parts of trunks, but also on 
rocks, and more rarely on lignum, soil and 
mosses; also occurring in rather polluted areas, 
with optimum in the submediterranean belt; this 1s 
probably one of the most common species of the 
genus in Italy, to be looked for throughout the 
country. - Loc.: Bas: 105. 

Lepraria nivalis J. R. Laundon - Lepr/ Ch/ 
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A.s/ Calc/ 4-5, 1-3, 1-2, 1-2/ Alt: 1-5/ rc/ Note: on 
limestone and dolomite in situations protected by 
rain, often on steeply inclined or underhanging 
surfaces, rare in the eu-Mediterranean belt. - Loc.: 
Marc: 24, 28; Abr: 49. 

Lepraria rigidula (de Lesd.) TOnsberg - Lepr/ 
Ch/ A.s/ Epiph-Terr-Sil-Lign/ 2-3, 2-4, 2-3, 1-3/ 
Alt: 2-5/ rr/ Note: an ecologically wide-ranging 
species, with Italian optimum in the beech belt, 
certainly occurring also in the Alps, and to be 
looked for there. - Loc.: Abr: 51. 

Leptogium diffractum Korb. - Cr.pl/ Cy.h/ S/ 
Calc/ 5, 3-5, 4, 1-2/ Alt: 1-2/ rr/ Note: on steeply 
inclined seepage tracks of hard calcareous rocks. 
Loc.: Mol: 63 

Leptogium gelatinosum (With.) J. R. Laundon 
- Sq/ Cy.h/ S/ Terr/ 3-4, 4-5, 3, 1-2/ Alt: 2-5/ c/ 
Note: some forms are sometimes difficult to 
distinguish from L. lichenoides. - Loc.: Marc: 2, 
3, 21; Abr: 38, 40, 41, 48; Mol: 54, 60; Pugl: 76; 
Bas: 118. 

Leptogium lichenoides (L.) Zahlbr. - Sq/ Cy.h/ 
S/ Terr-Epiph/ 3-4, 3-5, 2-4, 1-3/ Alt: 1-5/ ec/ 
Note: the most common species of Leptogium 
throughout the country; when epiphytic, it mostly 
occurs at the base of trunks, on mosses; the more 
photophytic v. pulvinatum, which should be 
perhaps better treated at the rank of a forma, is 
subsumed here under the typical variety. - Loc.: 
Marc: 18, 20, 24, 26, 29, 30, A; Umbr: E; Abr: 31, 
39, 40, 41, 47, 51; Mol: 59; Pugl: 71, 73, 75, 76; 
Bas: 102. 

Leptogium massiliense Nyl. - Frut.f/ Cy.h/ S/ 
Calc/ 5, 4-5, 3-4, 1-2/ Alt: 1-2/ rc/ Note: on steeply 
inclined, sunny calcareous rocks; certainly much 
more widespread in northern Italy, and to be 
looked for there. - Loc.: Marc: A; Mol: 63; Pugl: 
74; Bas: 117. 

Leptogium microphylloides auct. non Nyl. - 
Fol/ Cy.h/ S/ Terr-Epiph/ 2-3, 3-4, 3-4, 1-2/ r/ 
Note: this taxon, whose name is probably 
erroneous, correponds to corticolous, rather 
broad-lobed forms, related to, but not identical 
with L. teretiusculum. - Loc: Marc: C; Pugl: 76; 
Bas: 119. 

Leptogium plicatile (Ach.) Leight. - Fol.n/ 
Cy.h/ S/ Calc-Sil.b/ 3-5, 3-4, 3-4, 1-3/ Alt: 1-3/ rc/ 
Note: on exposed, inclined calcareous surfaces 
with some water seepage after rain, sometimes 
also on mosses and calciferous soil. - Loc.: Abr: 
31, 41; Mol: 59, 63; Pugl: 64, 65, 80, 93. 

Leptogium saturninum (Dicks.) Nyl. - Fol.b/ 
Cy.h/ A.i/ Epiph/ 3, 4, 2-3, 2-3/ Alt: 3-4/ rr/ 
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suboc/ Note: only locally common, esp. in 
mountain areas. - Loc.: Marc: 3, 25; Abr: 51. 

Leptogium schraderi (Bernh.) Nyl. - Frut/ 
Cy.h/ S/ Calc/ 4-5, 4-5, 3-4, 1-3/ Alt: 1-2/ rr/ Note: 
on calcareous rocks, sometimes overgrowing 
other lichens (esp. Lecidea lurida), more rarely 
on thin soil layers, with optimum in the 
submediterranean belt; certainly rare in the 
survey area. - Loc.: Pugl: 80. 

Leptogium subtile (Schrad.) Torss. - Sq/ Cy.h/ 
S/ Epiph/ 3-4, 4, 2-3, 2-3/ Alt: 2-3/ r/ Note: on the 
base of old broadleaved trees, sometimes lignico- 
lous, more rarely on soil. - Loc.: Abr: 51. 

Leptogium tenuissimum (Dicks.) Korb. - Sq/ 
Cy.h/ S/ Terr-Epiph-Calc/ 3-4, 3-4, 2-3, 2-3/ Alt: 
2-4/ rr/ Note: a rather pioneer species, most 
frequent on base-rich soil; certainly rare in the 
survey area. - Loc.: Pugl: 64, 92. 

Leptogium teretiusculum (Wallr.) Arnold - Sq/ 
Cy.h/ A.i/ Epiph-Terr/ 2-3, 3-4, 2-3, 2-3/ Alt: 1-3/ 
r/ Note: certainly occurring also in the Alps, and 
to be looked for there; most common at the base 
of old trees with subneutral to weakly acid bark; 
certainly not common in the survey area. - Loc.: 
Abr: 52; Pugl: 83. 

Lichenoconium lecanorae (Jaap) D. Hawksw. 
- LF/ S/ Sil-Epiph/ paras Lecanora spp./ rc/ - 
Loc.: 41, on Lecanora carpinea. Det. D. Triebel 

Lichenoconium usneae (Anzi) D. Hawksw. - 
LF/ S/ Epiph/ paras Usnea spp. - Loc.: Abr: 38. 

Lichenostigma elongatum Nav.-Ros. & Ha- 
fellner - LF/ A/ Calc/ paras Aspicilia spp./ - Loc.: 
Abr: 34, on Aspicilia calcarea. Det. D. Triebel 

Lichinella nigritella (Lettau) G. Moreno & 
Egea - Frut/ Cy.c/ S/ Calc-Sil.b/ 3-5, 4-5, 4-5, 2-3/ 
Alt: 2-3/ rc/ Note: on vertical or steeply inclined 
surfaces of calcareous, or base-rich siliceous rocks 
with some water seepage after rain, with optimum 
in the Mediterranean belt. - Loc.: Abr: 42; Mol: 
59, 63; Pugl: 64, 93. 

Lichinella stipatula Nyl. - Frut/ Cy.c/ S/ Calc- 
Sil.b/ 3-4, 4-5, 4-5, 2-3/ Alt: 1-3/ rc/ subc/ Note: 
on steeply inclined, sun-exposed surfaces of base- 
rich or slightly calciferous siliceous rocks with 
some percolation of water, often overgrowing 
other lichens; extremely rare in Adriatic penin- 
sular Italy for the scarcity of suitable substrata. - 
Loc.: Pugl: 80. 

Lithothelium triseptatum (Nyl.) Aptroot - 
Cr.end/ Tr/ S/ Calc/ 4-5, 1-2, 1-2, 1/ Alt: 1/ r/ 
coast/ Note: a strictly coastal calcicolous species, 
locally abundant in shaded situations, to be 
looked for further along the coasts of southern 
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Italy; probably absent north of Puglia in the 
survey area. - Loc.: Pugl: 64, 97, 98, 101. 

Lobaria amplissima (Scop.) Forssell - Fol.b/ 
Ch/ S/ Epiph/ 2-3, 4-5, 1-2, 1-2/ Alt: 2-3/ vr/ 
suboc/ Note: on old, more or less isolated trees; 
formerly much more widespread also in the north, 
very locally still abundant in some parts of the 
Apennines, but extremely rare in the Adriatic part 
of peninsular Italy, due to climatic conditions. - 
Loc.: Abr: 52; Pugl: 71. 

Lobaria pulmonaria (L.) Hoffm. - Fol.b/ Ch/ 
A.s/ Epiph-Sil/ 2-3, 3, 1-2, 1-2/ Alt: 1-4/ rr/ suboc/ 
Note: extinct in the plains of the north, but still 
abundant in central and southern Italy; the 
optimum is presently in the beech belt, but this 
species can even be present in Mediterranean 
coastal stations in particularly humid areas; when 
on rock, mostly on bryophytes - Loc.: Marc: 3, 26, 
29, 30; Abr: 32, 52; Mol: 53; Pugl: 71, 73, 76; Bas: 
110, 116, 118. 

Lobaria scrobiculata (Scop.) DC. - Fol.b/ 
Cy.h/ A.s/ Epiph-Sil/ 2, 3, 1-2, 1/ Alt: 3-4/ vr/ 
suboc/ Note: certainly much rarer than other 
species of the genus in Italy; formerly more 
common, presently extinct in several parts of the 
country (e.g. the whole Po-plain), and certainly 
very much declining; extremely rare in the survey 
area. - Loc.: Marc: 30; Abr: 32. 

Lobaria virens (With.) J. R. Laundon - Fol.b/ 
Ch/ S/ Epiph/ 2-3, 3, 1, 1/ Alt: 3-4/ er/ oc/ Note: a 
species of old, natural, warm-humid forests, 
perhaps exctinct in the Alps and along the 
eastern Apennines, and very much declining; it 
can still be locally very abundant in some warm- 
humid montane forests of the south; in the survey 
area it is probably surviving only in the humid 
forests of the Gargano Peninsula (where it is 
locally abundant). - Loc.: Pugl: 71. 

Megalaria grossa (Nyl.) Hafellner - Cr/ Tr/ S/ 
Epiph/ 3, 3, 1-2, 1-2/ Alt: 2-3/ vr/ suboc/ Note: 
most frequent on Acer and Fraxinus, locally still 
abundant in humid forests of the south. - Loc.: 
Mol: 55, 56; Pugl: 71, 73; Bas: 109. 

Megalania laureri (Th. Fr.) Hafellner - Cr/ Tr/ 
S/ Epiph/ 2-3, , 1-2, 1-2/ Alt: 2-3/ vr/ suboc/ Note: 
mostly on the bark of Quercus and Fagus in 
humid forests, certainly declining; in the survey 
area it was only found in the Gargano Peninsula. - 
Loc.: Pugl: 71. 

Megaspora verrucosa (Ach.) Hafellner & V. 
Wirth v. verrucosa - Cr/ Ch/ S/ Terr/ 3-4, 4-5, 3-4, 
1-3/ Alt: 3-5/ vc/ Note: a terricolous and 
muscicolous species of more or less calciferous 
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substrata; common in the Alps it is not rare also 
in the oromediterranean belt. - Loc.: Marc: 21, 28, 
B; Abr: 36, 38, 39, 40, 41, 44; Bas: 117. 

Megaspora verrucosa v. mutabilis (Ach.) 
Nimis & Cl. Roux - Cr/ Ch/ S/ Epiph/ 3, 4, 3-4, 
2-3/ Alt: 2-4/ rr/ Note: this epiphytic taxon is 
perhaps worthy of further study. - Loc.: Marc: C; 
Abr: 51; Mol: 61. 

Melaspilea proximella (Nyl.) Norrlin - F/ S/ 
Epiph/ 1-3, 3-4, 2-3, 1-2/ Alt: 2-4/ r/ Note: an 
inconspicuous species, non-lichenized, probably 
very much overlooked. - Loc.: Marc: 29. 

Melaspilea urceolata (Fr.) Almb. - Cr/ Tr/ S/ 
Epiph/ 2, 3, 2-3, 1-2/ Alt: 2/ r/ suboc/ Note: 
probably more widespread in the past, presently 
very much declining. - Loc.: Marc: 5, 10, 14; Pugl: 
85. 

Micarea adnata Coppins - Cr/ Ch/ S/ Lign, 
Epiph/ 2, 2-3, 1-2, 1-2/ Alt: 2-3/ r/ suboc/ Note: 
mostly found on rather decomposed lignum. - 
Loc.: Bas: 105. 

Micarea botryoides (Nyl.) Coppins - Cr/ Ch/ 
S/ Sil-Terr-Lign/ 1-2, 1-3, 1-2, 1/ Alt: 2-3/ r/ 
suboc/ Note: found on a wide varity of substrata; 
certainly very much overlooked, but not common 
in Italy. - Loc.: Marc: 29. 

Micarea denigrata (Fr.) Hedl. - Cr/ Ch/ S/ 
Lign/ 1-2, 2-4, 2-4, 1-3/ Alt: 2-4/ rr/ Note: esp. 
common on wooden poles in the mountains, rarer 
on the bark of conifers. - Loc.: Abr: 32; Bas: 113. 

Micarea elachista (K 6rb.) Coppins & R. Sant. 
- Cr/ Ch/ S/ Lign/ 1-2, 3, 2-3, 1/Alt: 2-3/ r/ Note: 
optimum in Castanea-forests, often with Chae- 
notheca ferruginea; certainly more widespread, 
also in the mountains of the survey area, but 
much overlooked. - Loc.: Marc: 29. 

Micarea globulosella (Nyl.) Coppins - Cr/ Ch/ 
S/ Epiph-Lign/ 1-2, 1-3, 1-2, 1/ Alt: 2-4/ vr/ suboc/ 
Note: most frequent on the bark of conifers in 
upland areas; very much overlooked, and 
certainly occurring also in the Italian Alps, from 
which it was never reported. - Loc.: Mol: 55; Pugl: 
69. 

Micarea misella (Nyl.) Hedl. - Cr/ Ch/ S/ Lign/ 
1-2, 2-4, 2-3, 1/ Alt: 3-4/ rr/ Note: optimum in the 
oroboreal belt of the Alps, but probably occur- 
ring, albeit more rarely, throughout the Apen- 
nines in upland areas. - Loc.: Abr: 32, 35. 

Micarea prasina Fr. - Cr/ Ch/ S/ Epiph-Lign- 
Sil-Terr/ 1-2, 2-3, 2, 1/ Alt: 2-4/ rc/ Note: most 
common at the basis of old, acid-barked trees in 
the montane belt, but with a wide substrate range; 
this is probably the most common species of the 
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genus in Italy, esp. in the north and, albeit more 
rarely, along the Apennines. - Loc.: Marc: 20, 29; 
Pugl: 67. 

Milospium graphideorum (Nyl.) D. Hawksw.- 
LF/ A/ Epiph/ paras Lecanographa spp./ r/ Note: 
a lichenicolous fungus, most fregeunt on old oaks, 
in warm-humid parts of Tyrrhenian Italy, ex- 
tremely rare in the survey area. - Loc.: Pugl: 100; 
Bas: 122. 

Muellerella hospitans Stitz. - LF/ S/ Epiph/ 
paras Bacidia spp./ vr/ - Loc.: 122, on Bacidia 
rosella. - Loc.: Abr: 39. Det. D. Triebel 

Muellerella pygmaea (Kérb.) D. Hawksw. v. 
athallina (Mull. Arg.) Triebel - LF/ S/ paras 
crustose lichens/ vc/ - Loc.: Marc: 21; Abr: 40, 41 
on Caloplaca velana. Det. D. Triebel 

Muellerella triseptata Diederich - LF/ S/ paras 
Bacidia spp./ vr/ - Loc.: Pugl: 100, on Bacidia 
rubella. Det. D. Triebel 

Mycobilimbia berengeriana (A. Massal.) Ha- 
fellner & V. Wirth - Cr/ Ch/ S/ Epiph-Terr/ 4-5, 3- 
4, 3, 1-2/ Alt: 3-5/ r/ Note: often found on mosses 
in alpine-subalpine calcareous grasslands; most 
common in the Alps, but occurring throughout 
the Apennines. - Loc.: Abr: 36, 39, 46. 

Mycobilimbia hypnorum (Lib.) Kalb & Ha- 
fellner - Cr/ Ch/ S/ Terr/ 3-4, 3-4, 3, 1-2/ Alt: 2-5/ 
rr/ Note: most often found on mosses. - Loc.: 
Marc: 21. 

Mycobilimbia lobulata (Sommerf.) Hafellner - 
Cr/ Ch/ S/ Terr/ 3-4, 3-4, 2-4, 1-2/ Alt: 3-5/ rc/ 
Note: often found on terricolous mosses, common 
from the Alps to the high Mediterranean 
mountains. - Loc.: Marc: 21, 28, B; Abr: 36, 38, 
39, 40, 41, 46; Bas: 117. 

Mycobilimbia microcarpa (Th. Fr.) W. Brunn- 
bauer - Cr/ Ch/ S/ Terr/ 4-4, 3-4, 3-4, 1-2/ Alt: 3-5/ 
rr/ Note: often found on mosses in dry grasslands; 
perhaps overlooked and not uncommon through- 
out the country. - Loc.: Abr: 40, 41. 

Mycobilimbia sabuletorum (Schreb.) Hafell- 
ner - Cr/ Ch/ S/ Terr/ 3-4, 2-4, 2-3, 2-3/ Alt: 1-5/ c/ 
Note: mostly found on mosses, also in urban 
environments (e.g. on walls); for synonymies see 
Ekman (1996). - Loc.: Marc: 2, 26, 28, G; Abr: 39, 
40, 44, 51; Mol: 59. 

Mycobilimbia sanguineoatra auct. - Cr/ Ch/ S/ 
Epiph/ 2-3, 2-3, 2-3, 1/ Alt: 2-3/ r/ Note: a rather 
critical taxon, with optimum in humid forests of 
the beech belt; most often on epiphytic mosses, 
sometimes also on soil. - Loc.: Marc: 8, 9, 29; 
Pugl: 76. 

Nephroma laevigatum Ach. - Fol.b/ Cy.h/ S/ 
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Epiph/ 2-3, 3, 1-2, 1/ Alt: 1-3/ rc/ suboc/ Note: 
this is probably the most common species of 
Nephroma in Italy; optimum in humid, semi- 
natural forests; rare in the survey area, more 
frequent in Tyrrhenian Italy. - Loc.: Abr: 32; Bas: 
110, 118. 

Nephroma parile (Ach.) Ach. - Fol.b/ Cy.h/ 
A.s/ Epiph-Sil/ 2-3, 3, 1, 1-2/ Alt: 2-4/ rr/ suboc/ 
Note: optimum in humid forests, on mosses; 
extremely rare in the survey area. - Loc.: Marc: 
26. 

Nephroma resupinatum (L.) Ach. - Fol.b/ 
Cy.h/ A.i/ Epiph/ 2-3, 2-3, 1-2, 1-2/ Alt: 3-4/ rr/ 
suboc/ Note: optimum in humid beech forests, 
often found together with Pe/tigera collina. - Loc.: 
Marc: 21, 26; Abr: 51, 52; Pugl: 116, 118. 

Normandina pulchella (Borrer) Nyl. - Sq/ Ch/ 
A.s/ Epiph/ 2-3, 3-4, 2-3, 1-3/ Alt: 1-3/ rc/ suboc/ 
Note: often found on epiphytic Frullania; opti- 
mum in the submediterranean belt; very common 
in Tyrrhenian Italy and in some parts of the north 
(e.g. north-eastern pre-Alps), but extremely rare 
along the eastern side of the peninsula, probably 
because of the more continental climatic condi- 
tions. - Loc.: Marc: 9, 24. 

Ochrolechia androgyna (Hoffm.) Arnold - Cr/ 
Ch/ A.s/ Epiph-Sil-Terr/ 1-2, 3, 2, 1/ Alt: 2-4/ rr/ 
Note: a polymorphic species, closely related to O. 
tartarea. - Loc.: Marc: 29; Abr: 32; Pugl: 85; Bas: 
LOS. 

Ochrolechia arborea (Kreyer) Almb. - Cr/ Ch/ 
A.s/ Epiph/ 2, 3-4, 3, 1-3/ Alt: 2-3/ rc/ Note: on 
more or less isolated deciduous trees with mineral- 
rich bark, with optimum in submediterranean 
areas. - Loc.: Marc: 30; Abr: 32; Mol: 53; Pugl: 75, 
81; Bas: 110, 119. 

Ochrolechia balcanica Verseghy - Cr/ Ch/ S/ 
Epiph/ 2-3, 3, 2, 1-2/ Alt: 2-3/ rc/ Note: common 
and abundant in the southern Apennines, in 
humid forests, with optimum in the beech belt 
(but occurring in southern oak forests as well); 
not known in eastern Peninsular Italy north of the 
Gargano Peninsula, but reaching as north as 
Tuscany in Tyrrhenian Italy. - Loc.: Pugl: 72; Bas: 
105; 110, 116,118, 119, 

Ochrolechia pallescens (L.) A. Massal. - Cr/ 
Ch/ S/ Epiph/ 2, 3-4, 2-3, 1-2/ Alt: 2-3/ rr/ suboc/ 
Note: most frequent in the north, in areas with a 
rather humid climate; the relationships with O. 
parella remain to be clarified: the two species are 
very similar, but have a different ecology and 
distribution, and they hardly can be treated as 
formae of one and the same species; in our 
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opinion, only a DNA study will be able to clarify 
this problem. - Loc.: Marc: 3, 21, 26, 29, 30; 
Umbr: E; Abr: 50, 51; Mol: 59; Bas: 110, 116, 118. 

Ochrolechia parella (L.) A. Massal. - Cr/ Ch/ 
S/ Sil.b/ 2-3, 3-4, 2-3, 1-3/ Alt: 1-3/ c/ suboc/ Note: 
closely related to O. pallescens (see note on this 
species), but silicicolous, and much more com- 
mon, esp. in Tyrrhenian Italy; rare in Adriatic 
peninsular Italy for the scarcity of suitable 
substrata. - Loc.: Marc: 29, 30; Abr: 31, 34; Bas: 
102. NOS.2107. Tae 

Ochrolechia subviridis (H6eg) Erichsen - Cr/ 
Ch/ A.s/ Epiph/ 2, 3-4, 2, 1/ Alt: 2-3/ rr/ suboc/ 
Note: most frequent on isolated trees in rather 
humid areas, with optimum in submediterranean 
areas. - Loc.: Marc: 29, 30; Pugl: 91. 

Ochrolechia turneri (Sm.) Hasselrot - Cr/ Ch/ 
A.s/ Epiph/ 2, 3, 2-3, 2-3/ Alt: 2-3/ rr/ Note: 
formerly very much confused with other sorediate 
species of the genus; the optimum seems to be in 
the beech belt, at least in the survey area. - Loc.: 
Marc: 29; Abr: 52; Pugl: 81, 83. 

Ochrolechia upsaliensis (L.) A. Massal. - Cr/ 
Ch/ S/ Terr/ 4-5, 4, 3, 1-2/ Alt: 4-5/ rc/ Note: an 
Arctic-Alpine species of soil and plant debris, 
rather common in the Alps, but very rare in the 
Apennines. - Loc.: Abr: 38, 39. 

Opegrapha atra Pers. - Cr/ Tr/ S/ Epiph/ 2, 2- 
4, 2-3, 1-2/ Alt: 1-3/ vc/ Note: this is certainly the 
most common epiphytic species of Opegrapha 
throughout Italy. - Loc.: Marc: 12, 18, 29; Abr: 
31, 33, 49; Mol: 58; Pugl: 64, 71; Bas: 106. 

Opegrapha calcarea Sm. - Cr/ Tr/ S/ Calc- 
Sil.b/ 3-5, 1-3, 1-2, 1-3/ Alt: 1-3/ ec/ Note: this is 
the most common calcicolous species of 
Opegrapha throughout Italy. - Loc.: Marc: 9, 21, 
24, B; Umbr: E; Abr: 45; Mol: 62; Pugl: 65, 75, 80, 
84, 91, 93, 95, 97, 100, 101; Bas: 118. 

Opegrapha celtidicola (Jatta) Jatta - Cr/ Tr/ S/ 
Epiph/ 2-3, 2-3, 2, 1-2/ Alt: 1-2/ rr/ suboc/ Note: 
esp. on old broadleaved trees; mainly Tyrrhenian 
in Italy, and very rare in the survey area, except in 
its southern part. - Loc.: Marc: 25; Pugl: 67, 91, 
96, 100; Bas: 122. 

Opegrapha durieui Mont. - Cr/ Tr/ S/ Calc/ 5, 
2-3, 1-2, 1/ Alt: 1/ r/ coast/ suboc/ Note: on 
shaded calcareous rocks, often in underhangs, in 
coastal situations; not uncommon in some warm- 
humid areas of Tyrrhenian Italy, but probably 
absent from eastern Italy north of Puglia; most 
probably this taxon does not belong to Opegrapha 
s. str. - Loc.: Pugl: 64, 97. 

Opegrapha herbarum Mont. - Cr/ Tr/ S/ 
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Epiph/ 2-3, 2-3, 1-3, 1-2/ Alt: 1-2/ r/ suboc/ Note: 
mostly Tyrrhenian in Italy, and very rare in 
Adriatic peninsular Italy (not known north of 
Puglia). - Loc.: Pugl: 67. 

Opegrapha mougeotii A. Massal. - Cr/ Tr/ S/ 
Calc/ 4-5, 2-3, 2, 1-2/ Alt: 1-2/ rr/ suboc/ Note: a 
rather critical taxon of calcareous substrata, 
related to O. varia. - Loc.: Pugl: 64, 97. 

Opegrapha niveoatra (Borrer) J. R. Laundon - 
Cr/ Tr/ S/ Epiph/ 2, 3, 2, 1-2/ Alt: 1-2/ rr/ Note: a 
mainly Tyrrhenian species; very rare in Adriatic 
peninsular Italy - Loc.: Marc: 29; Pugl: 67, 91. 

Opegrapha ochrocheila Nyl. - Cr/ Tr/ S/ 
Epiph/ 2-3, 2-3, 2, 1-2/ Alt: 1/ r/ suboc/ Note: 
An Atlantic species, listed under the dubious 
records by Nimis (1993). The material from 
Sardegna (TSB) was revised by Egea & Tor- 
rente, and the identification by Nimis & Poelt 
(1987) proved to be correct; the material from 
Puglia complies with that from Sardegna; this 
species 18 almost certainly absent in the survey 
area north of Puglia. - Loc.: Pugl: 100. 

Opegrapha ochrocincta Werner - Cr/ Tr/ S/ 
Epiph/ 2-3, 2-4, 2, 1-2/ Alt: 1/ r/ suboc/ Note: 
most common in Tyrrhenian Italy, very rare along 
the eastern side of the Peninsula, and not known 
north of the Gargano Peninsula. - Loc.: Pugl: 64, 
67, 99; Bas: 122. 

Opegrapha rufescens Pers. - Cr/ Tr/ S/ Epiph/ 
2-3, 2-3, 1-2, 1/ Alt: 1-3/ rc/ Note: optimum in 
shaded-humid submediterranean woodlands, 
most often in gorges and along rivers, on smooth 
bark; not uncommon throughout the survey area. 
- Loc.: Marc: 8, 18, 25, 29, 29; Abr: 31, 49; Mol: 
55, 57; Pugl: 96; Bas: 109, 110. 

Opegrapha rupestris Pers. - Cr/ Tr/ S/ Calc/ 4- 
5, 1-3, 1-3, 1-2/ Alt: 1-5/ c/ Note: often found on 
the thalli of other crustose lichens; optimum in 
open deciduous forests. - Loc.: Abr: 49; Pugl: 65, 
Dili 

Opegrapha subelevata (Nyl.) Nyl. - Cr/ Tr/ S/ 
Calc-Sil.b/ 3-5, 2-4, 2-3, 1-3/ Alt: 1-2/ r/ suboc/ 
Note: mainly Tyrrhenian in Italy, extremely rare 
in the survey area. - Loc.: Abr: 33. 

Opegrapha varia Pers. - Cr/ Tr/ S/ Epiph/ 2-3, 
2-3, 2-3, 1-2/ Alt: 1-3/ rc/ Note: mostly on old 
trees, more rarely on basic siliceous rocks; with 
optimum in submediterranean areas. - Loc.: 
Marc: 5, 8, 18, 24; Abr: 49; Mol: 55, 58; Pugl: 
64, 71, 73, 76, 85, 94; Bas: 106, 114. 

Opegrapha variaeformis Anzi - Cr/ Tr/ S/ 
Calc/ 4-5, 2-3, 2, 1/ Alt: 1/ r/ suboc/ Note: on 
more or less steeply inclined rock faces near the 
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coast; in Adriatic Italy not known north of Puglia. 
- Loc.: Pugl: 64, 100. 

Opegrapha vermicellifera (Kunze) J. R. Laun- 
don - Cr/ Tr/ S/ Epiph/ 2-3, 3, 2, 1-2/ Alt: 2/ r/ 
Note: mostly on old trees, very rare in the 
Adriatic part of peninsular Italy. - Loc.: Pugl: 
Ties 

Opegrapha viridis (Ach.) Behlen & Desberger - 
Cr/ Tr/ S/ Epiph/ 2-3, 3, 2, 1/ Alt: 1-2/ rr/ Note: 
much more common in the Tyrrhenian than in the 
Adriatic side of the peninsula. - Loc.: Pugl: 64, 67; 
Bas: 122. 

Opegrapha vulgata Ach. - Cr/ Tr/ S/ Epiph/ 2, 
3, 1-2, 1/ Alt: 2-3/ rr/ Note: a widespread, but not 
common species, with optimum above the 
submediterranean belt, esp. on Abies. - Loc.: 
Abr: 32; Pugl: 67, 71; Bas: 122. 

Pachyphiale carneola (Ach.) Arnold - Cr/ Tr/ 
S/ Epiph/ 2, 2-3, 1-2, 1/ Alt: 2-3/ r/ suboc/ Note: 
an indicator of old forests, very much declining, 
esp. in the north; somehow more frequent in the 
southern than in the northern part of the survey 
area. Loc. Abr: 32; Mol: 53; Pugl: 66, 71, 72, 73. 

Pachyphiale fagicola (Hepp) Zwackh - Cr/ Tr/ 
S/ Epiph/ 3, 3, 1-2, 1/ Alt: 1-3/ vr/ Note: often 
confused with the previous species, but certainly 
rare throughout the country; optimum in open 
deciduous forests or, in humid areas, on more or 
less isolated trees. - Loc.: Marc: 21; Abr: 51. 

Pannaria conoplea (Ach.) Bory - Fol.n/ Cy.h/ 
S/ Epiph/ 2-3, 3, 1, 1/ Alt: 2-3/ r/ Note: a 
Lobarion-species, very much declining, esp. in the 
north. - Loc.: Marc: 29; Abr: 32. 

Pannaria pezizoides (Weber) Trevis. - Cr/ 
Cy.h/ S/ Terr/ 2, 3-4, 2, 1-2/ Alt: 3-5/ c/ Note: 
on mosses, plant debris, organic soil in rather 
open habitats; most common in the Alps, but 
occurring, albeit much more rarely, throughout 
the Apennines. - Loc.: Abr: 39. 

Parmelia acetabulum (Neck.) Duby - Fol.b/ 
Ch/ S/ Epiph/ 2-3, 4-5, 3-4, 2-3/ Alt: 2-3/ vc/ Note: 
very abundant and common in central- to south 
Italian beech and oak forests, rarer in Mediterra- 
nean Italy and in the north, and almost extinct in 
the Po-Plain; also growing on calcareous rocks 
(strongly pruinose forms) in the high Mediterra- 
nean mountains (e.g. in the Madonie Mnts., 
Sicily). Extremely common in the survey area, 
above the Mediterranean belt - Loc.: Marc: 2, 11, 
16, 19, 21, 26, 30, C, G; Umbr: E; Abr: 33, 35, 37, 
AS, 50. 51, H: Mok: 53..55,.56,. 5/7, 60, 61, 62,63: 
Pugl: 64, 65, 70, 75, 78, 81, 82, 87, 90; Bas: 105, 
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Parmelia caperata (L.) Ach. - Fol.b/ Ch/ A.s/ 
Epiph/ 2, 4, 3, 1-2/ Alt: 1-2/ rc/ Note: a chiefly 
submediterranean species in Italy, except along 
the Adriatic side of the Peninsula, where, while 
not being rare, it is relatively less common. - Loc.: 
Marc: 2,9, 11, 14, 16, 19, 29; Abr: 32, 45; Mol: 57, 
63; Pugl: 69, 70, 72, 75, 82, 83, 86, 95; Bas: 106, 
LIO, 121. 

Parmelia carporrhizans Taylor, Fol.b/ Ch/ S/ 
Epiph/ 2-3, 4-5, 3-4, 2-3/ Alt: 1-3/ rc/ Note: 
doubtfully distinct from P. guercina. - Loc.: Mol: 
63; Pugl: 65, 70, 82, 90; Bas: 106. 

Parmelia conspersa (Ach.) Ach. - Fol.b/ Ch/ 
A.i/ Sil/ 2-3, 3-5, 3-4, 2-3/ Alt: 1-4/ c/ Note: 
common throughout the country, esp. at high 
altitudes; in the Mediterranean belt it is substi- 
tuted by the vicariant species P. tinctina (with a 
similar chemistry, and sometimes difficult to 
distinguish on the basis of morphological char- 
acters only); very rare in the survey area for the 
scarcity of suitable substrata. - Loc.: Bas: 105. 

Parmelia elegantula (Zahlbr.) Szatala - Fol.b/ 
Ch/ A.i/ Epiph/ 2, 3-4, 3, 3/ Alt: 2-3/ rr/ Note: 
common along the Apennines, as in the survey 
area, much rarer in the north. - Loc.: Marc: 3, 29, 
30; Abr: 32, 51; Mol: 53; Pugl: 69, 72, 78, 82, 87, 
90; Bas: 105, 107, 109, 110, 111, 119. 

Parmelia exasperata De Not. - Fol.b/ Ch/ S/ 
Epiph/ 2, 4-5, 3-4, 2-3/ Alt: 1-3/ vc/ Note: on 
smooth and rather acid bark, often among the 
earliest colonizers of small twigs of smooth- 
barked trees and shrubs (e.g. Prunus). - Loc.: 
Marc: 3, 16, 19, 21; Umbr: E; Abr: 35, 37, 41, 42, 
45, 47, 50; Mol: 53, 62; Pugl: 64, 69, 70, 75; Bas: 
105, 106, 110, 119. 

Parmelia exasperatula Nyl. - Fol.b/ Ch/ A.1/ 
Epiph/ 2-3, 3-5, 3, 3/ Alt: 2-4/ c/ Note: mostly on 
isolated trees, in Xanthorion communities; not 
common in the survey area. - Loc.: Marc: 16; Abr: 
dI. 

Parmelia glabra (Schaer.) Nyl. - Fol.b/ Ch/ S/ 
Epiph/ 2-3, 4-5, 3-4, 3/ Alt: 1-3/ c/ Note: the 
ecology and the distribution of this species are 
very similar to those of P. acetabulum. - Loc.: 
Marc: 2, 3, 19, 21, 26, 30, C, D, G; Umbr: E; Abr: 
32, 33, 35, 37, 47, 50, 52, H; Mol: 56, 62, 63; Pugl: 
64, 65, 66, 69, 70, 72, 78, 81, 82, 83, 85, 87; Bas: 
105, 107, 110, TLS. 119; 

Parmelia glabrans Nyl. - Fol.b/ Ch/ S/ Sil- 
Sil.b/ 2-3, 4-5, 3, 2-3/ Alt: 1/ rr/ Note: often 
confused with similar taxa in Italy; very rare in the 
survey area due to the prevalence of calcareous 
substrata. Loc.: Pugl: 72. 
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Parmelia glabratula (Lamy) Nyl. - Fol.b/ Ch/ 
A.1/ Epiph-Sil/ 1-3, 3-4, 2-3, 2-3/ Alt: 1-3/ c/ Note: 
rather rare in the Mediterranean belt, but very 
common in the deciduous belts, also within open 
beech forests, mostly epiphytic in Italy. - Loc.: 
Marc: 13, 26; Abr: 51; Mol: 53; Pugl: 71, 72, 83; 
Bas: 106, 118. 

Parmelia horrescens Taylor - Fol.b/ Ch/ A.1/ 
Epiph/ 2-3, 3, 1-2, 1-2/ Alt: 1-3/ vr/ suboc/ Note: 
mostly on old trees in ancient, but rather open 
forests. - Loc.: Marc: 29; Abr: 32. 

Parmelia laciniatula (H. Olivier) Zahlbr. - 
Fol.b/ Ch/ A.i/ Epiph/ 2-3, 3, 2, 2-3/ Alt: 3/ rr/ 
Note: most common, and often abundant, in 
humid beech forests of the Apennines, especially 
in the south. - Loc.: Mol: 53, 56; Pugl: 71; Bas: 
105, 118. 

Parmelia loxodes Nyl. - Fol.b/ Ch/ A.s/ Sil- 
Sil.b/ 2-4, 3-4, 3-4, 3-5/ Alt: 1-3/ vc/ Note: 
common, especially in submediterranean areas, 
on more or less base-rich siliceous substrata, incl. 
brick and tiles, but rare in the survey area, 
perhaps also because of its more continental 
climate. - Loc.: Marc: 30; Abr: 31, 34; Bas: 102, 
105. 

Parmelia pastillifera (Harm.) Schub. & Klem. - 
Fol.b/ Ch/ A.i/ Epiph/ 2-3, 4, 2, 2-3/ Alt: 2-3/ rc/ 
suboc/ Note: more frequent in the montane belt 
than the closely related P. tiliacea, descending to 
the submediterranean belt in humid areas. - Loc.: 
Marc: 3, 14, 21, 26; Abr: 35, 50, 51; Mol: 56; Pugl: 
71; Pugl: 106, 116, 117, 118, 

Parmelia pulla Ach. - Fol.b/ Ch/ S/ Sil-Sil.b/ 2- 
3, 4-5, 3-4, 2-3/ Alt: 1-4/ ec/ Note: rare in Adriatic 
peninsular Italy for the scarcity of suitable 
substrata. - Loc.: Marc: 30; Mol: 63; Pugl: 65, 
72; Bas: 116. 

Parmelia quercina (Willd.) Vain. - Fol.b/ Ch/ 
S/ Epiph/ 2-3, 4-5, 3-4, 2-3/ Alt: 1-3/ rc/ Note: 
more thermo- and less hygrophytic than the 
closely related P. pastillifera. - Loc.: Marc: 19, 
G; Umbr: E; Abr: 32; Mol: 56, 62; Pugl: 64, 66, 
69, 70, 76, 83; Bas: 110, 115, 119, 121. 

Parmelia saxatilis (L.) Ach. - Fol.b/ Ch/ A.i/ 
Epiph-Sil/ 1-2, 3-4, 2-3, 1-3/ Alt: 1-4/ c/ Note: 
optimum in and above the beech belt, but this 
species can even reach the Mediterranean belt in 
part. humid situations; less common in the 
Adriatic part of peninsular Italy. - Loc.: Marc: 
3, 29; Abr: 32; Mol: 54; Pugl: 71; Bas: 105, 116, 
118. 

Parmelia somloensis Gyeln. - Fol.b/ Ch/ S/ Sil- 
Sil.b-Terr/ 2-3, 4-5, 4, 2-3/ Alt: 1-5/ rc/ Note: very 
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rare in Adriatic peninsular Italy for the scarcity of 
suitable substrata. - Loc.: Bas: 116. 

Parmelia soredians Nyl. - Fol.b/ Ch/ A.s/ 
Epiph/ 2-3, 4-5, 2-3, 2-3/ Alt: 1-2/ rr/ Note: easily 
mistaken for P. caperata, optimum in areas with 
warm-humid climate. - Loc.: Abr: 43; Pugl: 73, 90. 

Parmelia subargentifera Nyl. - Fol.b/ Ch/ A.s/ 
Epiph/ 3-4, 4-5, 3-4, 2-3/ Alt: 2/ rr/ subc/ Note: 
most common in Alpine valleys with a rather 
continental climate, but extending along the 
eastern side of the Peninsula and to be looked 
for in the south; on isolated trees. - Loc.: Marc: 
19; Abr: 41, 43, 50. 

Parmelia subaurifera Nyl. - Fol.b/ Ch/ A.s/ 
Epiph/ 2-3, 3, 2-3, 1-3/ Alt: 1-3/ vc/ Note: a rather 
pioneer species, often found on smooth bark, 
common everywhere in Italy, but absent from 
polluted areas. - Loc.: Marc: 9, 11, 19, 20, 29, 30, 
G; Abr: 31, 50, H; Mol: 55, 57, 60; Pugl: 69, 70, 
71, 75, 82, 83, 87; Bas: 106, 107, 109, 111, 121. 

Parmelia submontana Hale - Fol.b/ Ch/ A.i/ 
Epiph/ 2, 3, 1-2, 1-2/ Alt: 3/ rr/ Note: most 
frequent in humid beech forests of the Apennines, 
where it is locally very abundant. - Loc.: Marc: 13; 
Abr: 51; Mol: 55; Pugl: 71; Bas: 105, 113, 118. 

Parmelia subrudecta Nyl. - Fol.b/ Ch/ A.s/ 
Epiph/ 2-4, 3-4, 3, 1-3/ Alt: 1-2/ c/ Note: 
ecologically intermediate between Xanthorion 
and Parmelion vegetation; less frequent on the 
eastern side of the Peninsula, and in the eu- 
Mediterranean belt. - Loc.: Marc: 9, 11, 14; Abr: 
H; Mol: 59; Pugl: 70, 86, 87; Bas: 115. 

Parmelia sulcata Taylor - Fol.b/ Ch/ A.s/ 
Epiph/ 1-3, 3-5, 2-3, 1-3/ Alt: 1-4/ ec/ Note: also 
present near large urban settlements in the north, 
rarer in eu-Mediterranean Italy. - Loc.: Marc: 3, 
9, 11, 13, 16, 19, 20, 21, 26, 29, 30, G; Umbr: E; 
Abr: 32, 37, 45, 50, 51, 52; Mol: 53, 55, 56, 57, 60, 
61, 62; Pugl: 64, 70, 73, 75, 82, 83, 86, 87, 96; Bas: 
105, 106, 109, 110, 111, 116, 117,113, 121 

Parmelia tiliacea (Hoffm.) Ach. - Fol.b/ Ch/ 
A.i/ Epiph-Sil.b/ 2, 3-4, 3, 2-3/ Alt: 1-2/ c/ Note: 
more common in the submediterranean belt than 
the closely related P. pastillifera. - Loc.: Marc: 2, 
11, 19, 29, 29, 30, C, G; Umbr: E; Abr: 31, 32, 35, 
37, 43, H; Mol: 56, 57, 61, 62; Pugl: 64, 67, 69, 70, 
72, 78, 81, 82, 83, 85, 86, 87, 90, 95; Bas: 102, 105, 
107,10, 118, 119, 121. 

Parmelia tinctina Maheu & A. Gillet - Fol.b/ 
Ch/ A.i/ Sil-Sil.b/ 2-3, 4-5, 4, 3-4/ Alt: 1-2/ c/ 
Note: mostly Mediterranean in Italy; rare in 
Adriatic peninsular Italy for the scarcity of 
suitable substrata. - Loc.: Bas: 102. 
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Parmeliella triptophylla (Ach.) Mull. Arg. - 
Cr/ Cy.h/ A.i/ Epiph/ 2-3, 3, 1-2, 1/ Alt: 2-5/ r/ 
suboc/ Note: mostly on old trees and upon 
epiphytic bryophytes in humid forests; very much 
declining, esp. in the north, and extremely rare in 
the survey area. - Loc.: Marc: 29. 

Parmeliopsis ambigua (Wulfen) Nyl. - Fol.n/ 
Ch/ A.s/ Epiph/ 1-2, 3-5, 3-4, 1/ Alt: 3-4/ec/ Note: 
optimum in the subalpine belt of the Alps; much 
rarer, but widespread, in the Apennines, where it 
is mostly found in Castanea woods. - Loc.: Marc: 
20, 29; Abr: 32, 37. 

Parmeliopsis hyperopta (Ach.) Arnold - Fol.n/ 
Ch/ A.s/ Epiph/ 1-2, 3, 3, 1/ Alt: 3-4/ c/ Note: 
ecology and distribution resemble those of the 
previous species, but P. hyperopta is decidely less 
photophytic and somehow more hygrophytic; the 
distinction at species level of these two taxa 
requires confirmation, perhap by a DNA study. 
- Loc.: Marc: 20. 

Parmotrema chinense (Osbeck) Hale & Ahti - 
Fol.b/ Ch/ A.s/ Epiph/ 2, 3-4, 2-3, 1-2/ Alt: 1-2/ 
rr/ suboc/ Note: the most common species of the 
genus in Italy, but extremely rare along the 
eastern side of the Peninsula because of its more 
continental climate conditions. - Loc.: Mol: 57. 

Parmotrema reticulatum (Taylor) M. Choisy - 
Fol.b/ Ch/ A.s/ Epiph/ 2-3, 3-4, 2, 1-2/ Alt: 1-2/ 
rr/ suboc/ Note: very much declining, and 
presently mostly Tyrrhenian and coastal; extre- 
mely rare in Adriatic peninsular Italy. - Loc.: 
Pugl: 69, 95. 

Peccania coralloides (A. Massal.) A. Massal. - 
Frut/ Cy.c/ S/ Calc/ 4-5, 4-5, 4-5, 1-2/ Alt: 1-2/ rc/ 
Note: on steeply inclined surfaces of calciferous 
rocks with periodical percolation of water; 
certainly widespread throughout the country, 
but very much overlooked. - Loc.: Abr: 31, 42. 

Peccania salevensis (Miill. Arg.) Forssell - 
Frut/ Cy.c/ S/ Calc/ 4-5, 4-5, 3-5, 1-2/ Alt: 1-3/ 
rc/ Note: differing from the previous species in the 
larger spores and the absence of pruina; a critical 
taxon, which needs revision. - Loc.: Marc: 22. 

Peccania tiruncula (Nyl.) Henssen - Frut/ 
Cy.c/ S/ Calc/ 4-5, 4-5, 4, 1-2/ Alt: 2-3/ vr/ 
Note: new to Italy. - Loc.: Abr: 42. 

Peltigera aphthosa (L.) Willd. - Fol.b/ Ch/ S/ 
Terr/ 1-2, 2-3, 2-3, 1/ Alt: 4/ vc/ Note: mostly on 
terricolous mosses; an acidophytic ecological 
vicariant of P. leucophlebia; common throughout 
the Alps, becoming much rarer southwards along 
the Apennines; extremely rare in the survey area. - 
Loc.: Abr: 39. 
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Peltigera canina (L.) Willd. - Fol.b/ Cy.h/ S/ 
Terr/ 3-4, 3, 2-3, 1/ Alt: 2-4/ rc/ Note: mostly on 
terricolous mosses in open forests, sometimes on 
bark at the base of old trees; certainly rarer than 
P. praetextata, with which it was often confused 
in the past; perhaps undercollected in the survey 
area. - Loc.: Abr: 34. 

Peltigera collina (Ach.) Schrad. - Fol.b/ Cy.h/ 
A.s/ Epiph/ 2-3, 3, 1-2, 1-2/ Alt: 2-3/ rr/ Note: a 
species of humid forests, mostly found in 
Lobarion-vegetation, sometimes occurring also 
on epilithic mosses; very rare in Adriatic penin- 
sular Italy. - Loc.: Abr: 32, 51. 

Peltigera didactyla (With.) J. R. Laundon - 
Fol.b/ Cy.h/ A.s/ Terr/ 2-3, 4, 3-4, 3/ Alt: 2-5/ rr/ 
Note: an ephemeral pioneer species of disturbed 
mineral soil, most common in the Alps, and 
becoming much rarer southwards. - Loc.: Abr: 36. 

Peltigera horizontalis (Huds.) Baumg. - Fol.b/ 
Cy.h/ S/ Terr/ 2-3, 2-3, 1-3, 1/ Alt: 2-4/ rc/ Note: 
most often on mosses (also epiphytic and 
epilithic); rare in Adriatic peninsular Italy, with 
optimum in the beech belt. - Loc.: Marc: 29, 30; 
Abr: 32; Pugl: 73. 

Peltigera kristinssonii Vitik. - Fol.b/ Cy.h/ S/ 
Terr/ 3-4, 3-4, 3, 1/ Alt: 3-4/ r/ Note: a recently- 
described species, known also from the Italian 
Alps. - Loc.: Marc: 21. 

Peltigera leucophlebia (Nyl.) Gyeln. - Fol.b/ 
Ch/ S/ Terr/ 3-4, 2-3, 2-3, 1/ Alt: 3-4/ vc/ Note: 
this is the basiphytic vicariant of P. aphthosa; very 
rare in the Adriatic part of peninsular Italy, but to 
be looked for throughout the Apennines. - Loc.: 
Abr: 44. 

Peltigera neckeri Mill. Arg. - Fol.b/ Cy.h/ S/ 
Terr/ 2-3, 2-3, 2, 1/ Alt: 2-3/ rr/ suboc/ Note: in 
humid areas directly on soil, otherwise on 
terricolous, epiphytic and silicicolous mosses; 
most frequent in humid-warm beech forests; very 
rare in Adriatic peninsular Italy. - Loc.: Mol: 56. 

Peltigera polydactyla (Neck.) Hoffm. - Fol.b/ 
Cy.h/ S/ Terr/ 2-3, 2-3, 2-3, 1/ Alt: 3-4/ rc/ Note: 
common in the Alps, much rarer in Adriatic 
peninsular Italy. - Loc.: Mol: 56. 

Peltigera praetextata (Sommerf.) Zopf - Fol.b/ 
Cy.h/ A.i/ Terr-Epiph/ 2-4, 3-4, 3, 1-2/ Alt: 1-4/ 
vc/ Note: when epiphytic, mostly on mosses at the 
base of old trunks; with P. rufescens, one of the 
most common species of the genus in Italy. - Loc.: 
Marc: 18, 21, 24, 26, 29, 30; Abr: 31, 32, 51; Mol: 
53; Pugl: 71, 73; Bas: 116, 118. 

Peltigera rufescens (Weiss) Humb. - Fol.b/ 
Cy./ S/ Terr/ 2-5, 4-5, 3-4, 1-3/ Alt: 1-5/ vc/ Note: 
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most common in arid grasslands, esp. in the 
Alpine belt, but also occurring in the Mediterra- 
nean belt, where it is rare, due to intensive grazing 
and trampling; one of the most common species 
of the genus throughout Italy, absent only from 
the plains of the north. - Loc.: Marc: 3; Abr: 34, 
35, 36, 38, 39, 40, 41, 46; Mol: 53. 

Peltula euploca (Ach.) Poelt - Fol.u/ Cy.h/ 
A.s/ Sil.b-Calc/ 3, 4-5, 4-5, 1-3/ Alt: 1-2/ rc/ Note: 
optimum on steeply inclined surfaces of base-rich 
siliceous rocks with water seepage after rain; very 
rare in Adriatic peninsular Italy for the scarcity of 
suitable substrata. - Loc.: Pugl: 93. 

Pertusaria albescens (Huds.) M. Choisy & 
Werner - Cr/ Ch/ A.s/ Epiph/ 2-3, 3-4, 2-3, 1-3/ 
Alt: 1-3/ c/ Note: rare in agricultural areas, and in 
the Mediterranean belt, most common in decid- 
uous open woodlands, with optimum on old oaks 
in the submediterranean belt. - Loc.: Marc: 3, 19, 
29 ,C; Umbr: E; Abr: 32, 52, H; Mol: 55, 56; Pugl: 
71, 73, 75, 81, 83; Bas: 105, 110, 119. 

Pertusaria amara (Ach.) Nyl. - Cr/ Ch/ A.s/ 
Epiph/ 1-3, 2-4, 2-3, 1-4/ Alt: 1-4/ ec/ Note: this is 
certainly the most common epiphytic species of 
the genus throughout Italy, with a wide ecological 
range; it often behaves as an aggressive compe- 
titor, being able to overgrow other crustose 
lichens and sometimes even bryophytes. - Loc.: 
Marc: 3, 11, 19, 25, 26, 28, 29, G; Abr: 32, 33, 50, 
51, H; Mol: 53, 56, 61; Pugl: 66, 70, 71, 72, 73, 75, 
85, 94, 95, 105; Bas: 109, 110, 113, 116, 118, 119. 

Pertusaria amara v. flotowiana (Florke) 
Erichsen - Cr/ Ch/ A.s/ Sil.b/ 2-3, 3-4, 2-3, 1-2/ 
Alt:2-3/ rr/ Note: a very critical taxon, which 
badly needs revision. - Loc.: Marc: 30; Abr: 31. 

Pertusaria coccodes (Ach.) Nyl. - Cr/ Ch/ A.1/ 
Epiph/ 2-3, 3-4, 2, 1-3/ Alt: 1-3/ rr/ suboc/ Note: 
locally common, esp. along the Apennines, mostly 
on old oaks or beech trees, in rather open 
situations. - Loc.: Marc: 19, 26, 29: Abr: 32, 33; 
Pugl: 95; Bas: 105, 106, 109, 110. 

Pertusaria digrediens Nyl. - Cr/ Ch/ A.s/ Sil.b/ 
2-3, 4, 2-3, 1-2/ Alt: 3-4/ r/ Note: closely related to 
P. leucosora; very rare in Adriatic peninsular Italy 
for the scarcity of suitable substrata. - Loc.: Bas: 
LI 

Pertusaria flavida (DC.) J. R. Laundon - Cr/ 
Ch/ A.s/ Epiph/ 2, 3-4, 2, 1-2/ Alt: 1-3/ rc/ suboc/ 
Note: optimum in open oak forests, mostly on old 
trees; rarer in the north, more common along the 
Apennines. - Loc.: Marc: 3, 29, 30; Abr: 32, 51; 
Mol: 53; Pugl: 72; Bas: 105, 109, 110, 118. 

Pertusaria hemisphaerica (Florke) Erichsen - 
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Cr/ Ch/ A.s/ Epiph/ 2, 3-4, 2-3, 1-2/ Alt: 2-3/ rr/ 
Note: optimum on old oaks in rather open forests. 
- Loc.: Marc: 30; Mol: 55; Pugl: 72, 75, 83, 90; 
Bas: 109, 110. 

Pertusaria heterochroa (Mill. Arg.) Erichsen - 
Cr/ Ch/ S/ Epiph/ 2-3, 4-5, 2-3, 1-3/ Alt: 1-2/ rc/ 
Note: optimum in the Mediterranean belt, in 
more or less coastal situations, on smooth bark 
(e.g. twigs of shrubs in garrigue vegetation); 
mostly Tyrrhenian in Italy, rare in the Adriatic 
part of peninsular Italy (not known north of 
Puglia). - Loc.: Pugl: 64, 69, 99, 100. 

Pertusaria hymenea (Ach.) Schaer. - Cr/ Ch/ 
S/ Epiph/ 2-3, 4-5, 2-3, 1-2/ Alt: 1-2/ rc/ suboc/ 
Note: presently very rare in the north, still 
common in the Apennines; mostly on old oaks 
in rather open stands, much rarer in the beech 
belt, and there only on isolated trees in sunny 
situations; more common in Tyrrhenian than in 
Adriatic peninsular Italy (no recent records north 
of Puglia). - Loc.: Pugl: 66, 72, 73, 81, 82, 86, 91, 
95; Bas: 110. 

Pertusaria leioplaca DC. - Cr/ Ch/ S/ Epiph/ 2, 
3-4, 2-3, 1-2/ Alt: 1-3/ vc/ Note: a pioneer species 
of smooth bark; in the Mediterranean belt it is 
common only in particularly humid situations. - 
Loc.: Marc: 12, 24, 29; Abr: 32; Mol: 57; Pugl: 67, 
70, 71, 72, 76, 82, 91; Bas: 105, 106, 109, 122. 

Pertusaria pertusa (Weigel) Tuck. - Cr/ Ch/ S/ 
Epiph/ 2, 3, 2-3, 1-2/ Alt: 1-3/ c/ Note: optimum in 
deciduous forests, and in natural habitats; almost 
extinct in the northern plains, and rare in the eu- 
Mediterranean belt. - Loc.: Marc: 3, 29, 30; Abr: 
32; Mol: 53; Pugl: 71, 82, 95; Bas: 105, 109, 110, 
116, 118. 

Pertusaria sommerfeltii (Sommerf.) Fr. - Cr/ 
Ch/ S/ Epiph/ 2, 3-4, 3, 1/ Alt: 4-5/ rr/ Note: 
mostly on smooth bark; not uncommon in the 
Alps, but extremely rare in the Apennines (not 
known south of Marche). - Loc.: Marc: 21. 

Pertusaria velata (Turner) Nyl. - Cr/ Ch/ S/ 
Epiph/ 2-3, 3, 1-2, 1-2/ Alt: 1/ r/ suboc/ Note: a 
subtropical species of humid areas; certainly rare, 
and mostly coastal in Italy; it should be looked for 
in other parts of the Tyrrhenian region; extremely 
rare in the Adriatic part of peninsular Italy, and 
probably absent north of Puglia. - Loc.: Pugl: 71, 
13. 

Petractis clausa (Hoffm.) Kremp. - Cr.end/ 
Cy.h/ S/ Calc/ 5, 1-3, 2-3, 1-2/ Alt: 1-3/ rc/ suboc/ 
Note: on shaded calcareous rocks, mostly in the 
submediterranean belt; very rare in the southern 
part of the survey area. Loc.: Marc: 8, 21, 24, B; 
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Abr: 47. 

Petractis hypoleuca (Ach.) Vézda - Cr/ Tr/ S/ 
Calc/ 5, 1-3, 1-2, 1/ Alt: 2-4/ rr/ Note: optimum in 
the beech belt; very rare in the Adriatic part of 
peninsular Italy. - Loc.: Marc: 24. 

Petractis luektemuelleri (Zahlbr.) Vézda - Cr/ 
Tr/ S/ Calc/ 5, 1-3, 1-2, 1/ Alt: 1/ r/ coast/ Note: 
mostly Tyrrhenian in Italy, but also present along 
the calcareous coast of Puglia. - Loc.: Pugl: 97. 

Petractis thelotremella (Bagl.) Vézda - Cr/ Tr/ 
S/ Calc/ 5, 1-3, 1-2, 1/ Alt: 1/ r/ coast/ Note: 
mostly Tyrrhenian in Italy, but also present, and 
not rare, along the calcareous coast of Puglia, and 
on the Ionian coast of Basilicata. - Loc.: Pugl: 64, 
97, 97, 98, 101; Bas: 103. 

Phaeophyscia cernohorskyi (Nadv.) Essl. - 
Fol.n/ Ch/ A.s/ Epiph-Sil.b/ 2-3, 4-5, 4, 3-4/ Alt: 
2-3/ rr/ Note: a mainly southern species in 
Europe, with optimum in submediterranean 
areas. - €oc.: Pugl: 93 

Phaeophyscia chloantha (Ach.) Moberg - 
Fol.n/ Ch/ A.s/ Epiph-Calc/ 3-5, 3-4, 3, 3-4/ Alt: 
2/ rr/ Note: a typically submediterranean species 
occurring on a wide range of substrata, but never 
common in heavily anthropized habitats; rarer 
along the eastern side of the peninsula. - Loc.: 
Pugl: 76, 85; Bas: 105, 107. 

Phaeophyscia ciliata (Hoffm.) Moberg - Fol.n/ 
Ch/ S/ Epiph-Calc/ 2-3, 4-5, 3, 3/ Alt: 2-3/ rc/ 
Note: much less frequent than the closely related 
Ph. orbicularis, being absent from heavily anthro- 
pized areas and from eu-Mediterranean vegeta- 
tion, and with narrower ecological requirements; 
most frequent on Fraxinus and Juglans. - Loc.: 
Marc: 18, 19, 22, G; Abr: 33, 35, 47, 49, SI, 52; 
Mol: 61; Pugl: 72; Bas: 107, 119. 

Phaeophyscia endococcina (K6rb.) Moberg - 
Fol.n/ Ch/ S/ Sil/ 2-3, 3-4, 1-3, 2-3/ Alt: 3-4/ rr/ 
suboc/ Note: specimens without the red pigment 
in the medulla are relatively frequent in the Alps; 
very rare in Adriatic peninsular Italy for the 
scarcity of suitable substrata. - Loc.: Marc: 30. 

Phaeophyscia endophoenicea (Harm.) Moberg 
- Fol.n/ Ch/ A.s/ Epiph/ 2-3, 3, 3, 2-3/ Alt: 2-3/ r/ 
Note: most often on epiphytic bryophytes; speci- 
mens without the red pigment in the medulla are 
not rare, and they can be easily confused with 
other species. - Loc.: Marc: 3, 12, 24; Abr: 49, 49, 
51; Mol: 56; Pugl: 71, 85. 

Phaeophyscia hirsuta (Mereschk.) Essl. - 
Fol.n/ Ch/ A.s/ Epiph/ 3-4, 4-5, 3-4, 3-4/ Alt: 1- 
2/ rc/ Note: most common in the submediterra- 
nean belt, in rather humid areas; very rare along 
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the eastern side of the Peninsula. - Loc.: Bas: 121. 

Phaeophyscia nigricans (Florke) Moberg - 
Fol.n/ Ch/ A.i/ Epiph-Calc-Sil.b/ 3-4, 4-5, 3-4, 
4/ Alt: 2-3/r/ Note: optimum in submediterranean 
areas, but reaching much higher altitudes in the 
Alps; extremely rare in Adriatic peninsular Italy, 
mainly for the scarcity of suitable substrata. - 
Loc.: Bas: 111. 

Phaeophyscia orbicularis (Neck.) Moberg - 
Fol.n/ Ch/ A.s/ Epiph-Sil.b-Calc/ 2-5, 3-5, 3-4, 4- 
5/ Alt: 1-3/ ec/ Note: a very polymorphic and 
widespread species with optimum in submediter- 
ranean areas; some morphs, in our opinion, 
deserve further study. - Loc.: Marc: 1, 2, 11, 16, 
19, 22, C; Umbr: E; Abr: 31, 34, 35, 37, 47, 52, H; 
Mol: 55, 58, 61, 62; Pugl: 64, 66, 68, 70, 75, 82, 83, 
84, 85, 86, 87, 88; Bas: 108, 109, 110, 111, 114, 
2 

Phaeophyscia poeltii (Frey) Nimis - Fol.n/ Ch/ 
S/ Epiph/ 2-3, 4-5, 3, 2-3/ Alt: 1-2/ r/ Note: for 
further information see Moberg (1994); rare in 
Adriatic peninsular Italy. - Loc.: Mol: 62. 

Phaeophyscia pusilloides (Zahlbr.) Essl. - 
Fol.n/ Ch/ A.s/ Epiph/ 2-3, 4-5, 3, 3/ Alt: 2/ rr/ 
Note: absent from urban areas, somehow less 
frequent in semi-natural stands, often confused, in 
the past, with other species; in the survey area it is 
not common, and is absent from the lowlands. - 
Loc.: Marc: C, G; Abr: 33, 35, 50, 52, H; Mol: 56; 
Pugl: 73; Bas: 107, 111, 116. 

Phaeophyscia sciastra (Ach.) Moberg - Fol.n/ 
Ch/ A.s/ Calc-Sil/ 3-5, 3-5, 2-5, 3-4/ Alt: 2-5/ c/ 
Note: most frequent above the Mediterranean 
belt, on the top of exposed calcareous boulders. - 
Loc.: Marc: 2, 3, 21, 27, 28; Umbr: E; Abr: 35, 40, 
47; Mol: 54, 59; Pugl: 64; Bas: 117. 

Phaeorrhiza nimbosa (Fr.) H. Mayrhofer & 
Poelt - Cr/ Ch/ S/ Terr/ 3-4, 3-5, 3-4, 1-2/ Alt: 5/ c/ 
Note: an Arctic-Alpine species of wind-exposed 
situations, common throughout the Alps, much 
rarer in the Apennines; our locality is probably 
the southernmost in Italy. - Loc.: Abr: 38, 39, 46. 

Phlyctis agelaea (Ach.) Flot. - Cr/ Ch/ S/ 
Epiph/ 2-3, 3, 2-3, 1-2/ Alt: 1-2/ rc/ Note: frequent 
in relatively humid parts of central and southern 
Italy, and in a few warm-humid areas of the 
north; not uncommon along the eastern side of 
the peninsula, esp. near the coast. - Loc.: Marc: 
24; Abr: 32; Mol: 55, 56, 60; Pugl: 69, 70, 71, 75, 
76, 82, 95; Bas: 106, 109. 

Phlyctis argena (Spreng.) Flot. - Cr/ Ch/ A.s/ 
Epiph/ 2, 2-3, 2-3, 1-2/ Alt: 1-3/ vc/ Note: an 
aggressive pioneer species of smooth bark, with a 
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clear optimum in submediterranean woodlands. - 
Loc.: Marc: 3, 9, 11, 13, 18, 24, 25, 26, 29, 30, G; 
Umbr: E; Abr: 33, 49, 50, 51; Mol: 53, 55, 56, 60; 
Pugl: 70, 71, 72, 82, 95; Bas: 105, 106, 109, 110, 
Lt6,1 18.119. 

Physcia adscendens (Fr.) H. Olivier - Fol.n/ 
Ch/ A.s/ Epiph-Calc-Sil-Sil.b/ 2-5, 4-5, 3-4, 3-5/ 
Alt: 1-5/ ec/ Note: one of the most common 
species of the genus; see also note on PA. vitii. - 
Loc.: Marc: 1, 2, 9, 11, 16, A, C; Umbr: E; Abr: 
31, 33, 34, 35, 37, 42, 43; Mol: 57, 62; Pugl: 64, 66, 
67, 68, 70, 75, 81, 83, 86, 90, 96, 99; Bas: 102, 106, 
107,109. 109 035 Ey 121. 

Physcia aipolia (Humb.) Fiirnrh. - Fol.n/ Ch/ 
S/ Epiph/ 2-3, 4-5, 3, 3-4/ Alt: 2-3/ vc/ Note: most 
common in the submediterranean and montane 
belts, very rare at low altitudes in the south. - 
Loc. Mare2. 3-11, 15: 19, 2]. 22, 23, 25..C. D, 
G; Umbr: E; Abr: 33, 34, 35, 42, 43, 47, 50, 51, 52, 
H; Mol: 56, 57, 61, 62; Pugl: 64, 66, 69, 70, 72, 75, 
81, 82, 83, 85, 86, 90, 94; Bas: 106, 107, 110, 116, 
118. 

Physcia biziana (A. Massal.) Zahlbr. v. biziana 
- Fol.n/ Ch/ S/ Epiph/ 3, 4-5, 3-4, 3-4/ Alt: 1-2/ c/ 
Note: rather common on isolated trees at low 
altitudes throughout the country, but very rare 
above the submediterranean belt. - Loc.: Marc: |, 
2, 16; Abr: 42, 47, H; Mol: 57, 59, 62, 63; Pugl: 64, 
65, 67, 70, 78, 81, 83, 84, 85, 86, 87, 88; Bas: 103, 
108. 

Physcia caesia (Hoffm.) Fiirnr. v. caesia - 
Fol.n/ Ch/ A.s/ Calc-Sil.b/ 3-5, 4-5, 4, 4-5/ Alt: 2- 
5/ vc/ Note: common only at high altitudes, from 
the Alps to Sicily. - Loc.: Marc: 18, 27, 28; Abr: 
39, 40, 41; Mol: 53; Bas: 102. 

Physcia dimidiata (Arnold) Nyl. - Fol.n/ Ch/ 
A.s/ Sil.b-Epiph/ 3-4, 4-5, 4, 3-4/ Alt: 1-2/ r/ Note: 
on steeply inclined faces of old walls, and on basal 
parts of old trees; very rare in the survey area.- 
Loc.: Marc: 19, C. 

Physcia dubia (Hoffm.) Lettau v. dubia - 
Fol.n/ Ch/ A.s/ Epiph-Sil.b-Calc/ 3-5, 4-5, 4, 4- 
5/ Alt: 1-5/ rc/ Note: optimum in submediterra- 
nean areas, also found in small settlements (e.g. 
on walls). - Loc.: Abr: 37, 47. 

Physcia semipinnata (J. F. Gmel.) Moberg - 
Fol.n/ Ch/ S/ Epiph/ 2-4, 4-5, 3-4, 2-3/ Alt: 1-3/ 
ec/ Note: mostly southern and Mediterranean in 
Italy, but reaching the beech belt in open habitats 
of the southern mountains; very common, esp. in 
the southern part of the survey area and esp. on 
the twigs of shrubs. - Loc.: Marc: 3, 16, 19; Umbr: 
E; Abr: 35, 45, 47, 50, 52, H; Mol: 53, 56, 57, 59, 
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60; Pugl: 69, 70, 75, 82, 83, 95; Pugl: 106, 109, 110, 
BZ: 

Physcia stellaris (L.) Nyl. - Fol.n/ Ch/ S/ 
Epiph/ 2-3, 4-5, 3, 2-4/ Alt: 3-4/ c/ Note: Ph. 
biziana, Ph. aipolia and Ph. stellaris, although 
often overlapping in their altitudinal distribu- 
tions, are altitudinal vicariants in Italy, from 
lower to higher altitudes, respectively. Ph. stellaris 
has its optimum in and above the beech-belt, from 
Sicily to the Alps, where it is more common. - 
Loc.: Marc: 2, 3, 13, 16, 21, 26; Abr: 35, 37, 41, 45; 
Mol: 55, 60, 62; Bas: 105, 106, 110, 117, 119. 

Physcia tenella (Scop.) DC. - Fol.n/ Ch/ A.s/ 
Epiph-Calc/ 2-4, 4-5, 3-4, 3-4/ Alt: 1-3/ rr/ Note: 
the separation of this species from Ph. adscendens 
is not always clear to us: very characteristic 
specimens, clearly not referrable to Ph. 
adscendens s. str., are most common in the 
submediterranean belt, in the mountains of the 
Peninsula and of the islands, mostly in semi- 
natural situations. Ph. tenella certainly occurs 
throughout Italy, but it is not so common as the 
many records could suggest (several of them - esp. 
those from polluted areas of the north - are 
probably due to confusion with young or poorly 
developed specimens of Ph. adscendens). - Loc.: 
Marc: 19, 21; Abr: 35, 39, 40, 41, 50; Mol: 53, 61; 
Pugl: 70, 82, 94; Bas: 119. 

Physconia detersa (Nyl.) Poelt - Fol.n/ Ch/ 
A.s/ Epiph/ 2-3, 4, 2, 2-3/ Alt: 4/ r/ Note: some 
Italian records could refer to Ph. perisidiosa, 
which is much more common in Italy; extremely 
rare in the Adriatic part of peninsular Italy. - 
Loc.: Abr: 33. 

Physconia distorta (With.) J. R. Laundon - 
Fol.n/ Ch/ S/ Epiph/ 3-4, 4-5, 3-4, 3-4/ Alt: 1-3/ 
vc/ Note: optimum on isolated deciduous trees in 
submediterranean Italy; rare in truly Mediterra- 
nean vegetation, and in polluted areas. In the 
south there are morphs which are well worthy of 
further study. - Loc.: Marc: 2, 11, 16, 19, 22, 23, 
25, C, Dj Umbr: E; Abr: 35, 37, 43, 47; Mol: 56, 
61, 62; Pugl: 64, 66, 78, 81, 85, 87, 90; Bas: 110, 
Sle ee 

Physconia enteroxantha (Nyl.) Poelt - Fol.n/ 
Ch/ A.s/ Epiph-Sil.b/ 2-4, 4-5, 3, 4-5/ Alt: 1-2/ rr/ 
suboc/ Note: most frequent in the south, and 
along the Tyrrhenian coast at low altitudes (below 
800 m), much rarer elsewhere. - Loc.: Abr: 49, 50, 
51, 62; Pugl: 64, 83; Bas: 111, 121. 

Physconia grisea (Lam.) Poelt ssp. grisea - 
Fol.n/ Ch/ A.s/ Epiph-Sil.b/ 3-4, 3-5, 3, 4-5/ Alt: 
1-2/ c/ Note: most common from the humid 


91 


Mediterranean to the submediterranean belts, and 
often found in urban environments, on isolated 
broadleaved trees. - Loc.: Marc: 2, 10, 11; Abr: 43, 
H; Mol: 59; Pugl: 76, 85, 87, 88; Bas: 102, 107, 
114. 

Physconia muscigena (Ach.) Poelt v. 
muscigena - Fol.n/ Ch/ S/ Terr/ 3-5, 4-5, 3-4, 2- 
4/ Alt: 4-5/ ec/ Note: mostly on mosses and plant 
debris in open situations; from the subalpine and 
alpine belts of the Alps, throughout the Apen- 
nines, to the mountains of Sicily. In the survey 
area it descends well below treeline in arid 
grasslands and rock outcrops. - Loc.: Marc: 21, 
28, A, B; Umbr: E; Abr: 36, 38, 39, 40, 41, 46; Bas: 
ke 

Physconia perisidiosa (Erichsen) Moberg - 
Fol.n/ Ch/ A.s/ Epiph/ 2-3, 3-4, 2-3, 2-3/ Alt: 1- 
3/ rr/ suboc/ Note: common in submediterranean 
areas with a warm-suboceanic climate; very 
sensitive to air pollution, it has disappeared 
throughout the Po-plain. - Loc.: Marc: 2, 11, 19, 
23,5C--G; ADE: 32, 35437 50,52; Mol-55,:61,63: 
Pugl: 65, 75, 82; Bas: 107, 110, 119. 

Physconia servitii (Nadv.) Poelt - Fol.n/Ch/ S/ 
Epiph/ 2-3, 3-4, 2, 2-3/ Alt: 1-2/ rr/ suboc/ Note: 
abundant only in areas with a warm-humid 
climate (e.g. in the western part of Calabria); 
most common in Tyrrhenian Italy, with optimum 
in submediterranean woodlands; more frequent in 
the southern than in the northern part of the 
survey area. - Loc.: Marc: 19, 30; Abr: 32; Pugl: 
81, 82, 83, 86; Bas: 107, 119, 121. 

Physconia subpulverulenta (Szatala) Poelt v. 
subpulverulenta - Fol.n/ Ch/ S/ Epiph/ 3, 4-5, 3, 
3-4/ Alt: 1-2/ r/ suboc/ Note: the taxonomic value 
of the presence of yellow pigments in the medulla 
within Physconia still awaits a satisfactory 
evaluation; this taxon, in any case, is rare in 
Italy, and restricted to relatively warm-humid 
areas, probably with a mainly Tyrrhenian range; 
extremely rare in the survey area, and not known 
north of Puglia. - Loc.: Bas: 111, 119. 

Physconia venusta (Ach.) Poelt - Fol.n/ Ch/ S/ 
Epiph/ 2-3, 3-4, 2, 1-2/ Alt: 2-3/ vc/ Note: one of 
the most abundant and typical lichens of central 
and southern Italian humid beech forests, much 
rarer in the Alps and in the submediterranean 
belt, where it occurs only in particularly humid 
areas. In the survey area its frequency clearly 
increases from north to south. - Loc.: Marc: 3, 3, 
29, G; Abr: 33, 50, 51, 52; Mol: 53, 56; Pugl: 69, 
70, 72, 82; Bas: 105, 106, 107, 110, 116, 118. 

Placocarpus schaereri (Fr.) Breuss - Cr/ Ch/ S/ 
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Calc/ 4-5, 4-5, 4, 3-4/ Alt: 1-3/ c/ Note: on isolated 
calcareous boulders of the Mediterranean and 
(esp.) submediterranean belts; in the mountains of 
the peninsula, however, it can well reach up to 
2,000 m, as in the Gran Sasso Massif. - Loc.: 
Marc: 2, 21, 28; Umbr: E; Abr: 39, 41, 47, 50; 
Mol: 59, 60; Pugl: 78, 80; Bas: 117. 

Placolecis opaca (Fr.) Hafellner - Cr/ Ch/ S/ 
Calc/ 5, 3-4, 3, 2-3/ Alt: 1-2/ rr/ Note: we still do 
not understand well the ecology of this species: it 
mostly occurs in the Mediterranean and (more 
rarely) submediterranean belts, both in rather 
shaded and very sunny places. Its total distribu- 
tion extends widely into Central Asia. - Loc.; Mol: 
59; Pugl: 80. 

Placopyrenium bucekii (Nadv. & Servit) 
Breuss - Cr/ Ch/ S/ Sil.b-Calc/ 3-4, 3-5, 4-5, 3-4/ 
Alt: 1-2/ rr/ Note: esp. frequent in the Mediterra- 
nean belt, on base-rich rocks, and sometimes even 
on soil. It often occurs together with Peltula 
euploca, but it shows a different ecology, being 
most common on horizontal, dust-impregnated 
surfaces. It should be looked for in suitable 
habitats of the Alps, esp. in dry-warm situations; 
extremely rare in the survey area, and not known 
north of Puglia. - Loc.: Pugl: 93. 

Placynthiella icmalea (Ach.) Coppins & P. 
James - Cr/ Ch/ S/ Terr-Lign/ 1-2, 3-4, 2-3, 1-2/ 
Alt: 2-4/ rr/ Note: most frequent throughout the 
boreal belt of the Alps, but extending south to 
Calabria through the Apennines, where it is 
mostly found in open Castanea-stands. - Loc.: 
Marc: 20, 29; Abr: 32, 37. 

Placynthiella uliginosa (Schrad.) Coppins & P. 
James - Cr/ Ch/ S/ Terr-Lign/ 1-2, 3-4, 3, 1/ Alt: 3- 
5/ rr/ Note: most frequent throughout the Alps 
above treeline, rarer in the Apennines, where it is 
most common in old Castanea stands. - Loc.: 
Marc: 29. 

Placynthium filiforme (Garov.) M. Choisy - 
Cr/ Cy.h/ S/ Calc/ 4-5, 3-4, 4, 1-2/ Alt: 2-3/ rr/ 
Note: probably overlooked, but certainly not very 
common in Italy, on steeply inclined surfaces with 
some periodical percolation of water. - Loc.: 
Marc: A; Mol: 59. 

Placynthium garovaglii (A. Massal.) Malme - 
Cr/ Cy.h/ S/ Calc/ 5, 4, 4-5, 2-3/ Alt: 1-3/ rr/ Note: 
also found on steeply inclined rocks with some 
water seepage in the Mediterranean belt; it 
certainly occurs also in southern Italy, but was 
largely overlooked by earlier authors. - Loc.: 
Marc: 22. 

Placynthium hungaricum Gyeln. - Cr/ Cy.h/ S/ 
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Calc/ 5, 4-5, 4-5, 2-3/ Alt: 1-3/ rr/ Note: certainly 
much overlooked, and probably much more 
widespread in Italy, at least in the submediterra- 
nean belt, on steeply inclined, sun-exposed 
surfaces. - Loc.: Abr: 42; Mol: 54. 

Placynthium lismorense (Cromb.) Vain. - Cr/ 
Cy.h/ S/ Calc/ 5, 4-5, 3-4, 1-2/ Alt: 1-2/ vr/ Note: 
certainly much overlooked, and probably much 
more widespread in Italy, at least in the 
submediterranean belt, often intermingled with 
small Lichinaceae. - Loc.: Abr: 42; Mol: 63. 

Placynthium nigrum (Huds.) Gray - Cr/ Cy.h/ 
S/ Calc-Sil.b/ 3-5, 3, 2-3, 2-3/ Alt: 1-4/ c/ Note: 
from the Mediterranean belt (only in shaded- 
humid situations) to the mountains; also common 
in small urban settlements (e.g. on north-facing 
walls); rather heterogeneous and perhaps in need 
of revision. - Loc.: Marc: 2, 15, 18, 28, 29 , A; 
Umbr: E; Abr: 31, 34, 36, 49, 52; Mol: 59, 63; 
Pugl: 64, 65, 75, 76, 78, 80, 93, 99. 

Placynthium subradiatum (Nyl.) Arnold - Cr/ 
Cy.h/ S/ Calc/ 5, 4-5, 4-5, 2-4/ Alt: 1-3/ rc/ Note: 
on vertical, south-exposed calcareous surfaces 
with periodical seepage of water; optimum in the 
submediterranean belt, but also present in the 
Mediterranean belt (and there mostly in more 
sheltered situations), and in the low mountains, 
including the pre-Alps. - Loc.: Marc: 2, A; Mol: 
59. 

Platismatia glauca (L.) W. L. Culb. & C. F. 
Culb. - Fol.b/ Ch/ A.i/ Epiph-Sil/ 1-2, 3-5, 3, 1-2/ 
Alt: 3-4/ vc/ Note: common throughout the Alps, 
both on the bark of beech and of coniferous trees; 
along the Apennines it becomes very rare. - Loc.: 
Marc: 20. 

Plectocarpon lichenum (Sommerf.) D. 
Hawksw.- LF/ S/ Epiph/ r/ paras Lobaria 
pulmonaria/ - Loc.: Pugl: 73. 

Polyblastia albida Arnold - Cr.end/ Ch/ S/ 
Calc/ 5, 2-3, 2-3, 1/ Alt: 3-5/ rc/ Note: on hard 
calciferous rocks, incl. dolomite; also within 
forests; most frequent in the Alps, much rarer in 
the Apennines, where it is confined to high 
altitudes. - Loc.: Marc: 24. 

Polyblastia ardesiaca (Bagl. & Carestia) 
Zschacke - Cr/ Ch/ S/ Calc/ 5, 3, 1-2, 1/ Alt: 3- 
5/ r/ Note: periodically submerged in mountain 
creeks; most frequent, and probably more wide- 
spread, in the Alps, extremely rare in the 
Apennines. - Loc.: Marc: 24. 

Polyblastia cupularis A. Massal. - Cr.end/ Ch/ 
S/ Calc-Sil.b/ 4-5, 2-3, 2-3, 1/ Alt: 3-5/ rc/ Note: 
here the species is treated in a broad sense; 
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optimum from the upper montane to the Alpine 
belts, on hard rocks, incl. dolomite; most frequent 
throughout the Alps, becoming much rarer 
southwards. - Loc.: Abr: 38. 

Polyblastia nidulans (Stenham.) Arnold - 
Cr.end/ Ch/ S/ Calc/ 5, 2-3, 2, 1/ Alt: 4-5/ r/ 
Note: related to P. diminuta, but with larger and 
more typically mural spores without a clear halo; 
probably occurring also in the Italian Alps; very 
rare in the survey area. - Loc.: Abr: 44. 

Polyblastia sendtneri Kremp. - Cr/ Ch/ S/ 
Terr/ 2-4, 4, 2, 1-2/ Alt: 5/ rr/ Note: on organic 
soil and plant debris above treeline, most common 
in the Alps, much rarer in the Apennines. - Loc.: 
Marc: 21, 28; Abr: 39, 40, 44. 

Polyblastia sepulta A. Massal. - Cr.end/ Ch/ S/ 
Calc/ 5, 2-3, 2, 1/ Alt: 3-5/ rr/ Note: on hard 
calciferous rocks; optimum above treeline; most 
common in the Alps, much rarer in the Apen- 
nines; the whole complex is in need of revision. - 
Loc.: Marc: 13; Abr: 44, 45. 

Polyblastia ventosa Arnold - Cr.end/ Ch/ S/ 
Calc/ 5, 3-4, 3, 1/ Alt: 5/ rc/ Note: mostly in 
exposed situations above treeline; common in the 
Alps, much rarer in the Apennines. - Loc.: Marc: 
21, B; Abr: 36. 

Polyblastia verrucosa (Ach.) Lonnr. - Cr/ Ch/ 
Si Cale) 5, 2-3, 2,1) Alt: 5; try Note: probably 
widespread and not very rare throughout the 
calcareous Alps, much rarer and localized in the 
Apennines. - Loc.: Abr: 44. 

Polycoccum epicrassum (Olivier) R. Sant. - 
LF/ S/ Terr/ paras Sguamarina spp./ rr/ - Loc.: 
Bas: 115. Det. D. Triebel 

Polysporina simplex (Davies) Vézda - Cr.end/ 
Ch/ S/ Sil-Sil.b/ 2-3, 4-5, 3-4, 2-3/ Alt: 1-4/ rc/ 
Note: a pioneer species of siliceous rocks, often 
growing in small fissures; very rare in Adriatic 
peninsular Italy for the scarcity of suitable 
substrata. - Loc.: Bas: 109. 

Polysporina urceolata (Anzi) Brodo - Cr.end/ 
Ch/ S/ Calc/ 4-5, 4, 3-4, 1/ Alt: 5/ vr/ Note: 
probably widespread, but overlooked, throughout 
the Alps; certainly rarer in the Apennines. - Loc.: 
Abr: 46. 

Porina aenea (Wallr.) Zahlbr. - Cr/ Tr/ S/ 
Epiph/ 2-3, 1-2, 1-3, 1/ Alt: 1-3/ rc/ Note: locally 
very common, esp. on smooth bark, also in humid 
parts of the Mediterranean belt. - Loc.: Marc: 9, 
12, 18, 29; Abr: 32, 33, 45, 49; Mol: 59; Pugl: 67, 
70, 71, 91, 96, 99; Bas: 105, 106, 109, 110, 122. 

Porina borreri (Trevis.) D. Hawksw. & P. 
James - Cr/ Tr/ S/ Epiph/ 2, 1-2, 1-3, 1/ Alt: 2/ r/ 
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suboc/ Note: mostly on the rough, acid bark of 
deciduous trees in rather humid forests, probably 
more widespread, and to be looked for also in the 
north of Italy. - Loc.: Pugl: 71; Bas: 122. 

Porina byssophila (Korb.) Zahlbr. - Cr/ Tr/ S/ 
Calc/ 4-5, 1-3, 1-3, 1/ Alt: 1-2/ r/ Note: somehow 
rarer than the closely related P. /inearis, and 
perhaps a synonym of the latter (see Wirth 1995: 
783). - Loc.: Pugl: 64. 

Porina linearis (Leight.) Zahlbr. - Cr.end/ Tr/ 
S/ Calc-Sil.b/ 4-5, 1-3, 1-3, 1/ Alt: 1-3/ c/ Note: 
optimum in submediterranean areas, and in rather 
shaded situations, often found with Acrocordia 
conoidea. - Loc.: Marc: 9, 24; Pugl: 64, 65, 91, 95, 
100, 101; Bas: 118. 

Porina oleriana (A. Massal.) Lettau - Cr/ Tr/ 
S/ Calc/ 4-5, 1-3, 1-3, 1/ Alt: 1-2/ rc/ Note: most 
common in Mediterranean-Tyrrhenian Italy, 
often found with Acrocordia conoidea; rare in 
the survey area, and not known north of Puglia. - 
Loc.: Pugl: 64, 98; Bas: 118. 

Porina oleriana v. provincialis Clauzade & Cl. 
Roux - Cr/ Tr/ S/ Calc/ 4-5, 1-3, 1-3, 1/ Alt: 1/ rr/ 
Note: the status of this taxon is well worthy of 
further study. - Loc.: Pugl: 78. 

Porpidia crustulata (Ach.) Hertel & Knoph - 
Cr/ Ch/ S/ Sil/ 1-2, 3-4, 2-3, 1-2/ Alt: 1-5/ ve/ 
Note: a pioneer species of siliceous substrata, 
often found on small pebbles on the ground; rare 
in the driest parts of Mediterranean Italy, but 
common elsewhere, up to the Alpine belt of the 
Alps; very rare in Adriatic peninsular Italy for the 
scarcity of suitable substrata. - Loc.: Abr: 32. 

Protoblastenia calva (Dicks.) Zahlbr. - Cr/ Ch/ 
S/ Calc/ 5, 3-5, 3-4, 1/ Alt: 3-5/ rc/ Note: esp. 
common in the mountains, from the Alps, 
through the Apennines, down to Sicily. - Loc.: 
Marc: 3, 13, 21, 28, B; Umbr: E; Abr: 41. 

Protoblastenia cyclospora (KOrb.) Poelt - Cr/ 
Ch/ S/ Calc/ 5, 4-5, 2-3, 1-3/ Alt: 3/ r/ suboc/ 
Note: on steeply inclined surfaces in humid-rainy 
areas; the thalli are often covered by thick 
colonies of cyanobacteria. - Loc.: Abr: 47; Mol: 
60. 

Protoblastenia incrustans (DC.) Steiner v. 
incrustans - Cr/ Ch/ S/ Calc/ 5, 3-5, 3-4, 1-2/ 
Alt: 1-4/ ec/ Note: optimum above the Mediter- 
ranean belt; sometimes reaching the Oromediter- 
ranean belt. - Loc.: Marc: 9, 13, 21, 24, 28, A: 
Umbr: E; Abr: 38, 39, 44, 47, 47; Mol: 61; Pugl: 
12, 75: Bas: 117. 

Protoblastenia rupestris (Scop.) Steiner - Cr/ 
Ch/ S/ Calc-Sil.b/ 3-5, 3-5, 3-4, 2-3/ Alt: 1-3/ ec/ 
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Note: the most common species of the genus; 
often found also on mortar in urban settlements. - 
Loc.: Marc: 2, 24, B, G; Umbr: E; Abr: 31, 34, 45, 
47; Abr: 57; Mol: 60; Pugl: 75, 91, 95. 

Protoblastenia siebenhaariana (KOrb.) Steiner 
- Cr/ Ch/ S/ Calc-Sil.b-Terr/ 3-5, 4, 3, 2-3/ Alt: 3- 
5/ rr/ Note: in our opinion there is no real 
difference between FP. ferricola and P, 
siebenhaariana, the former representing only a 
rarer terricolous morph of the latter, most 
frequent in the southern part of the species range 
(unfortunately, the name «terricola» has priority). 
This species is not frequent in the Italian Alps, but 
can be locally common where suitable substrata 
are present, from the montane belt (rarely) to 
above treeline, but is very rare in the Apennines. - 
Loc.: Abr: 21. 

Protoparmelia badia (Hoffm.) Hafellner - Cr/ 
Ch/ S/ Sil/ 2-3, 3-4, 3, 1-3/ Alt: 3-5/ rc/ Note: very 
common throughout the siliceous Alps, less 
frequent, but not rare, throughout the Apennines 
and the high Mediterranean mountains, wherever 
siliceous substrata are present; extremely rare in 
Adriatic peninsular Italy for the scarcity of 
suitable substrata. - Loc.: Abr: 38. 

Pseudevernia furfuracea (L.) Zopf - Fol.b/ Ch/ 
A.i/ Epiph-Sil/ 1-2, 3-5, 3-4, 1-2/ Alt: 3-4/ c/ Note: 
extremely abundant in the boreal belt of the Alps, 
becoming rarer southwards along the Apennines; 
exceptionally present below the submediterranean 
belt in the north, on particularly acid substrata. - 
Loc.: Marc: 16, 20, 37; Bas: 105, 113. 

Psora decipiens (Hedw.) Hoffm. - Sq/ Ch/ S/ 
Terr/ 4-5, 4-5, 4-5, 1-3/ Alt: 1-5/ vc/ Note: esp. 
common in dry grasslands; rare only in areas with 
intensive grazing or high trampling. - Loc.: Marc: 
21, 28; Abr: 38, 39, 40, 41; Mol: 61; Pugl: 64; Bas: 
Jo: 

Psora vallesiaca (Schaer.) Timdal - Sq/ Ch/ S/ 
Terr-Sil.b/ 3-4, 4, 4, 2-3/ Alt: 1-3/ r/ subc/ Note: 
not rare where suitable habitats are present 
(subcontinental conditions and base-rich silic- 
eous substrata), this species is not frequent in 
the survey area. - Loc.: Marc: 28; Bas: 117. 

Psoroglaena stigonemoides (Orange) Henssen 
- Cr/ Ch/ S/ Epiph-Foliic/ 3-4, 1-2, 1-2, 1/ Alt: 2/ 
er/ suboc/ Note: exp. on Sambucus in humid- 
shaded situations (as in our collection), and also 
foliicolous on Buxus. - Loc.: Pugl: 71. 

Pterygiopsis affinis (A. Massal.) Henssen - Cr/ 
Cy.h/ S/ Calc-Sil.b/ 4-5, 4-5, 4-5, 2-3/ Alt: 2-3/ rr/ 
Note: on periodically wetted rocks, esp. on more 
or less steeply inclined rain-tracks; this taxon 1s 
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probabbly heterogeneous, including both soredi- 
ate and fertile forms, which are morphologically 
quite distinct. - Loc.: Abr: 42; Pugl: 65, 93. 

Pyrenocollema halodytes (Nyl.) R. C. Harris - 
Cr.end/ Cy.h/ S/ Calc-Sil/ 3-5, 2-3, 1, 1/ Alt: 1/ re/ 
coast/ Common, but often overlooked, through- 
out the Italian coasts; most often found on 
barnacles. - Loc.: Pugl: 65. 

Pyrenocollema saxicola (A. Massal.) Coppins - 
Cr.end/ Cy.h/ S/ Calc/ 5, 3-4, 3, 1/ Alt: 3-5/ r/ 
Note: a pioneer species of calcareous substrata; 
most frequent in upland areas. - Loc.: Mol: 63. 

Pyrenula chlorospila Arnold - Cr/ Tr/ S/ 
Epiph/ 3, 3, 2, 1-2/ Alt: 1-2/ r/ suboc/ Note: 
mostly in deciduous forests along rivers at low 
elevations; mainly Tyrrhenian in Italy, and 
extremely rare in the Adriatic part of the 
peninsula, being not known north of Puglia. - 
Loc.: Pugl: 67; Bas: 122. 

Pyrenula nitida (Weigel) Ach. - Cr/ Tr/ S/ 
Epiph/ 2, 2, 1-2, 1/ Alt: 2-3/ rr/ Note: optimum in 
the beech belt, most often at the base of old trunks 
of Fagus. - Loc.: Abr: 51; Pugl: 71, 73; Bas: 106. 

Pyrrhospora quernea (Dicks.) Korb. - Cr/ Ch/ 
A.s/ Epiph/ 2, 4-5, 2, 2-3/ Alt: 1/ rc/ suboc/ Note: 
abundantin coastal-Mediterranean, rather humid 
situations (mostly in Tyrrhenian Italy), where it is 
often fertile, much rarer elsewhere in Mediterra- 
nean Italy; also occurring, albeit rarely - and then 
mostly sterile - in the Insubrian District of 
Lombardy; very rare in the Adriatic part of 
peninsular Italy. - Loc.: Pugl: 88, 94, 95, 100. 

Ramalina calicaris (L.) Fr. - Frut/ Ch/ S/ 
Epiph/ 1-2, 4, 2, 1-2/ Alt: 3/ rr/ Note: optimum in 
humid beech forests. - Loc.: Mol: 53; Pugl: 71. 

Ramalina canariensis Steiner - Frut/ Ch/ A.s/ 
Epiph/ 1-3, 4-5, 2, 2-4/ Alt: 1/ rc/ Note: mostly 
coastal and Tyrrhenian in Italy, and confined to 
semi-natural situations; extremely rare in the 
Adriatic part of peninsular Italy, being not 
known north of Puglia. - Loc.: Pugl: 67, 95, 96, 
99, 100. 

Ramalina farinacea (L.) Ach. - Frut/ Ch/ A.s/ 
Epiph/ 2-3, 3-5, 1-2, 1-2/ Alt: 1-4/ c/ Note: 
optimum in humid beech forests; a chemically 
and morphologically very polymorphic species. - 
Loc.: Abr: 32, 35, 37; Mol: 53, 55, 56; Pugl: 67, 69, 
70, 73, 75, 82, 87, 90, 95, 96; Bas: 105, 106, 109, 
110, 116, 118. 

Ramalina fastigiata (Pers.) Ach. - Frut/ Ch/ S/ 
Epiph/ 2-3, 3-5, 2-3, 1-3/ Alt: 1-3/ c/ Note: still 
common throughout Italy, but almot extinct in 
the plains of the north; some morphs of humid 
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beech forests are worthy of further study. - Loc.: 
Marc: 2, 11, 16; Abr: 37, 50; Mol: 60, 61, 62; Pugl: 
64, 66, 67, 69, 70, 82, 83, 86, 87, 90, 91, 95, 99; 
Bas: 105, 106, 107, 109, 110, 111, 113, 115, 116, 
118. 

Ramalina fraxinea (L.) Ach. - Frut/ Ch/ S/ 
Epiph/ 2-3, 4-5, 2-3, 2-3/ Alt: 2-3/ rc/ Note: 
optimum in the montane belt of the Apennines, 
where it 1s common on isolated trees; rarer in the 
Alps, and extinct in the plains of the north. - Loc.: 
Marc: 2, 16, 21, 26; Abr: 35, 37, 41, 45, 50; Mol: 
56, 62; Pugl: 64, 69, 72, 75, 82, 83; Bas: 105, 109, 
a Ea 

Ramalina lacera (With.) J. R. Laundon - Frut/ 
Ch/ A.s/ Epiph-Sil.b/ 2-3, 4-5, 1-2, 2-3/ Alt: 1-2/ r/ 
suboc/ Note: mostly coastal and Tyrrhenian in 
Italy, and absent from large conurbations; 
restricted to the southern part of the survey 
area, in coastal situations. - Loc.: Pugl: 64. 

Ramalina obtusata (Arnold) Bitter - Frut/ Ch/ 
A.s/ Epiph/ 2, 3-4, 1-2, 1/ Alt: 3-4/ r/ Note: 
probably more widespread, but never common, in 
the Alps, much rarer in the mountains of the 
south. - Loc.: Mol: 53. 

Ramalina subgeniculata Nyl. - Frut/ Ch/ S/ 
Epiph/ 2, 4, 2, 1-2/ Alt: 1/ r/ suboc/ Note: 
generally coastal in humid-warm areas, and 
mainly Tyrrhenian in Italy; the collection from 
inland Basilicata, in a humid oak forest, is 
somehow surprising. Loca.: Bas: 109. 

Ramalina thrausta (Ach.) Nyl. - Frut.f/ Ch/ 
A.s/ Epiph/ 2, 3-5, 1-2, 1/ Alt: 3-4/ rr/ suboc/. 
Note: confined to very humid montane forests, 
extremely rare along the Adriatic side of the 
peninsula. - Loc.: Pugl: 71. 

Rhizocarpon atroflavescens Lynge - Cr/ Ch/ 
S/ Calc-Sil.b/ 3, 3-4, 3, 1/ Alt: 4-5/ rc/ Note: the 
record from Abruzzo is the southernmost one in 
Europe. Loc. Abr: 44. 

Rhizocarpon distinctum Th. Fr. - Cr/ Ch/ S/ 
Sil.b/ 2-3, 4, 3, 2-3/ Alt: 2-4/ rc/ suboc/ Note: a 
pioneer species, often found on tiles; certainly 
more widespread in the Alps, rarer along the 
Apennines. - Loc.: Marc: 10; Bas: 111. 

Rhizocarpon epispilum (Nyl.) Zahlbr. - Cr/ 
Ch/ S/ Sil-Sil.b/ 2, 4, 3, 1-2/ Alt: 1-2/ r/ paras 
Pertusaria spp./ Note: probably more widespread, 
but very much overlooked, throughout central 
and southern Italy. - Loc.: Bas: 27. 

Rhizocarpon eupetraeum (Nyl.) Arnold - Cr/ 
Ch/ S/ Sil/ 1-2, 3-4, 3-4, 2-3/ Alt: 3-5/ rr/ Note: 
most common on acid sandstone; rare in Adriatic 
peninsular Italy for the scarcity of suitable 
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substrata. - Loc.: Mol: 63; Pugl: 65, 85. 

Rhizocarpon geminatum Korb. - Cr/ Ch/ S/ 
Sil.b/ 2-3, 3-4, 3-4, 1-3/ Alt: 3-5/ rr/ Note: a 
chemically heterogeneous species, probably less 
thermophytic than the closely related RA. 
disporum; very rare in the Adriatic part of 
peninsular Italy for the scarcity of suitable 
substrata. - Loc.: Bas: 116. 

Rhizocarpon geographicum (L.) DC. s.lat. - 
Cr/ Ch/ S/ Sil/ 1-2, 3-5, 3-4, 1-3/ Alt: 2-5/ ec/ 
Note: optimum above the montane belt; very 
variable, and in need of revision; very rare in 
Adriatic peninsular Italy for the scarcity of 
suitable substrata. - Loc.: Abr: 38; Mol: 61, 63; 
Bas: 116. 

Rhizocarpon lecanorinum Anders - Cr/ Ch/ S/ 
Sil-Sil.b/ 2-3, 4-5, 3-4, 3/ Alt: 2-4/ rc/ Note: most 
common on tiles, and dust-impregnated surfaces. 
- Loc.: Marc: 28, 30; Abr: 34; Mol: 63; Pugl: 74; 
Bas: 102, 111, 116. 

Rhizocarpon obscuratum (Ach.) A. Massal. - 
Cr/ Ch/ S/ Sil-Sil.b/ 1-3, 3-4, 2-3, 1-2/ Alt: 1-4/ c/ 
Note: a pioneer species, often found on pebbles; in 
the south the optimum is in upland areas; rare in 
Adriatic peninsular Italy for the scarcity of 
suitable substrata. - Loc.: Mol: 63; Pugl: 74. 

Rhizocarpon petraeum (Wulfen) A. Massal. - 
Cr/ Ch/ S/ Calc-Sil.b/ 3, 3-4, 3, 1-3/ Alt: 1-5/ c/ 
Note: a rather pioneer species, with optimum in 
the submediterranean and the montane belts, 
often found on tiles and on calcareous sand- 
stone; much rarer in Adriatic peninsular Italy for 
the scarcity of suitable substrata. - Loc.: Abr: 32; 
Pugl: 74. 

Rhizocarpon tinei (Tornab.) Runemark - Cr/ 
Ch/ S/ Sil/ 2-3, 4-5, 3-4, 1-2/ Alt: 1-3/ rc/ Note: 
closely related to Rh. geographicum; very rare in 
Adriatic peninsular Italy for the scarcity of 
suitable substrata. - Loc.: Pugl: 74. 

Rhizocarpon umbilicatum (Ramond) Flagey - 
Cr/ Ch/ S/ Calc-Sil.b/ 4-5, 3, 3-4, 1/ Alt: 3-5/ c/ 
Note: on steeply inclined surfaces; most common 
in the Alps, but occurring throughout the 
Apennines, esp. along the eastern side of the 
peninsula, mostly above treeline. - Loc.: Marc: 21, 
B; Abr: 39, 41; Mol: 60. 

Rhizocarpon viridiatrum (Wulfen) Korb. - Cr/ 
Ch/ S/ Sil-Sil.b/ 2-3, 4-5, 4, 1-2/ Alt: 1-3/ rc/ paras 
Aspicilia species/ Note: optimum in relatively 
warm-dry areas; very rare in Adriatic peninsular 
Italy for the scarcity of suitable substrata. - Loc.: 
Marc: 27. 

Rinodina albana (A. Massal.) A. Massal. - Cr/ 
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Ch/ S/ Epiph/ 3, 4, 3, 2-3/ Alt: 2-3/ rr/ Note: 
optimum in the montane belt, on more or less 
isolated trees with smooth bark; often confused 
with similar species. - Loc.: Marc: 26; Abr: 51. 

Rinodina bischoffii (Hepp) A. Massal. v. 
bischoffli - Cr/ Ch/ S/ Calc-Sil.b/ 3-4, 4, 3-4, 2- 
4/ Alt: 1-4/ c/ Note: a pioneer species, often found 
on walls, tiles, etc.; optimum in the submediterra- 
nean belt, exceptionally reaching above treeline in 
particularly dry-warm areas. - Loc.: Marc: 13, 21, 
27; Abr: 47, 48; Pugl: 91; Bas: 115. 

Rinodina calcarea (Arnold) Arnold - Cr/ Ch/ 
S/ Calc/ 4-5, 4-5, 4, 3-4/ Alt: 1-3/ rc/ Note: 
optimum in the submediterranean belt, at the top 
of sun-exposed boulders. - Loc.: Abr: 42; Pugl: 93; 
Bas: 115, 119. 

Rinodina capensis Hampe - Cr/ Ch/ S/ Epiph/ 
2-3, 4, 2-3, 1/ Alt: 2-4/ rr/ Note: mostly on smooth 
bark; altitudinal optimum in the montane belt. - 
Loc.: Pugl: 78, 91; Bas: 109, 119. 

Rinodina colobina (Ach.) Th. Fr. - Cr/ Ch/ S/ 
Epiph/ 3-4, 4-5, 4, 3-4/ Alt: 1-2/ vr/ Note: there 
are few recent records of this species from Italy; 
mostly on the base-rich, dust-impregnated bark of 
isolated trees, esp. Populus, Fraxinus, Juglans and 
Ulmus. - Loc.: Abr: 50; Pugl: 88. 

Rinodina dubyana (Hepp) Steiner - Cr/ Ch/ S/ 
Calc/ 4-5, 4-5, 3, 1-2/ Alt: 1-3/ rc/ Note: on steeply 
inclined, sunny surfaces; rather common through- 
out the country. - Loc.: Marc: 13, 18, 28; Abr: 38, 
39, 40, 49; Mol: 59, 60, 63; Pugl: 65, 75, 78, 90, 91, 
93, 95, 98; Bas: 117. 

Rinodina exigua (Ach.) Gray - Cr/ Ch/ S/ 
Epiph/ 2, 3-5, 3-4, 3/ Alt: 1-3/ c/ Note: optimum in 
submediterranean areas; perhaps undercollected 
in the survey area. - Loc.: Abr: 32, 49. 

Rinodina gennarii Bagl. - Cr/ Ch/ S/ Calc- 
Sil.b/ 3-4, 4-5, 3-4, 3-4/ Alt: 1-2/ rc/ Note: often 
found in small urban settlements, on walls and 
tiles; certainly undercollected in the survey area. - 
Loc.: Pugl: 77; Bas: 103. 

Rinodina guzzinii Jatta - Cr/ Ch/ S/ Sil.b-Calc/ 
3-4, 4-5, 4-5, 2-3/ Alt: 1-3/ rr/ Note: an Irano- 
Turanian-Mediterranean species. - Loc.: Marc: 
30; Abr: 35, 37, 47; Mol: 63; Pugl: 65, 80; Bas: 
Lo: 

Rinodina immersa (Kérb.) Arnold - Cr.end/ 
Ch/ S/ Calc/ 4-5, 3-5, 3-5, 1-2/ Alt: 1-4/ vc/ Note: 
most frequent on steeply inclined surfaces, in 
natural habitats, but also on pebbles; exception- 
ally reaching the Alpine belt; common, and 
somehow undercollected, throughout the survey 
area. - Loc.: Marc: 3, 21, A; Umbr: E; Abr: 41, 47; 
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Mol: 54; Pugl: 84; Bas: 115, 117. 

Rinodina lecanorina (A. Massal.) A. Massal. - 
Cr/ Ch/ S/ Calc/ 4-5, 4-5, 3-4, 3-4/ Alt: 1-4/ rc/ 
Note: optimum in the submediterranean belt; at 
the top of sun-exposed boulders. - Loc.: Marc: 2, 
13, 28; Umbri: E; Abr: 47; Mol: 54, 59. 

Rinodina milvina (Wahlenb.) Th. Fr. - Cr/ Ch/ 
S/ Sil.b-Sil/ 2-3, 3-4, 3, 1-3/ Alt: 3-5/ c/ Note: often 
on other crustose lichens when young; rare in the 
survey area due to the scarcity of siliceous 
substrata. - Loc.: Bas: 116. 

Rinodina obnascens (Nyl.) H. Olivier - Cr/ 
Ch/ A.i/ Sil/ 2-3, 4, 3, 2-3/ Alt: 1-3/ rr/ paras 
Aspicilia spp./ suboc/ Note: mostly Tyrrhenian in 
Italy, esp. on Aspicilia intermutans; not reported 
from the survey area north of Basilicata (scarcity 
of siliceous substrata) - Loc.: Bas: 111. 

Rinodina oleae Bagl. - Cr/ Ch/ S/ Epiph/ 2-3, 
3-5, 3-4, 3/ Alt: 1/ rr/ Note: probably mostly 
Tyrrhenian in Italy; very much overlooked or 
confused with similar species in the past. - Loc.: 
Pugl: 87. 

Rinodina pyrina (Ach.) Arnold - Cr/ Ch/ S/ 
Epiph/ 2-3, 4-5, 3, 2-3/ Alt: 2-4/ rc/ Note: mostly 
on smooth bark; optimum in the submediterra- 
nean belt, but with a broad ecological amplitude. - 
Loc.: Abr: 43; Pugl: 66, 84; Bas: 102, 108, 114. 

Rinodina sophodes (Ach.) A. Massal. - Cr/ 
Ch/ S/ Epiph/ 2-3, 4-5, 3-4, 1-2/ Alt: 1-4/ vc/ Note: 
a pioneer species of smooth, acid bark, often 
found on twigs, with optimum above the 
Mediterranean belt; widespread and sometimes 
very common, throughout the survey area. - Loc.: 
Marc: 3, 19, 21; Umbr: E; Abr: 35, 37, 41, 42, 45, 
47, 48; Mol: 53, 55, 60, 62; Pugl: 64, 69, 95; Bas: 
103, 119. 

Rinodina teichophila (Nyl.) Arnold - Cr/ Ch/ 
S/ Sil.b-Calc/ 3-4, 4, 3, 3-4/ Alt: 1-3/ c/ Note: often 
found in small urban settlements, on walls and 
tiles, with optimum in submediterranean areas. - 
Loc.: Marc: 29, 30; Abr: 34; Bas: 102, 111. 

Rinodina tunicata H. Mayrhofer & Poelt - Cr/ 
Ch/ S/ Calc/ 5, 4-5, 4, 2-3/ Alt: 1-2/ rr/ Note: 
mostly on pure limestone in natural habitats; 
probably more widespread in the south. - Loc.: 
Abr: 38; Pugl: 78, 93. 

Rinodinella controversa (A. Massal.) H. 
Mayrhofer & Poelt - Cr/ Ch/ S/ Calc/ 5, 3-5, 4- 
5, 2-3/ Alt: 1-2/ rc/ Note: optimum in the 
submediterranean belt. - Loc.: Abr: 42; Mol: 59, 
63; Pugl: 65, 78, 80, 95; Bas: 115, 119. 

Roccella fuciformis (L.) DC. - Frut/ Tr/ A.s/ 
Sil, Sil.b, Calc/ 3-5, 2-3, 1-2, 1-2/ Alt: 1/ r/ coast/ 
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suboc/ Note: much rarer, and less heliophytic, 
than R. phycopsis in Mediterranean Italy, extre- 
mely rare along the Adriatic coast, certainly 
absent north of Puglia. - Loc.: Pugl: 64. 

Roccella phycopsis Ach. - Frut/ Tr/ A.s/ Calc, 
Sil, Sil.b/ 2-5, 2-3, 1-2, 1-3/ Alt: 1/ c/ coast/ suboc/ 
Note: the northernmost known locality along the 
Adriatic side of the peninsula is in the Gargano 
Peninsula (Puglia), while along the Tyrrhenian 
side this species extends northward up to Liguria. 
- Loc.: Pugl: 64, 97, 98. 

Sagiolechia protuberans (Ach.) A. Massal. - 
Cr/ Tr/ S/ Calc/ 4-5, 3-4, 1-3, 1-2/ Alt: 2-5/ r/ 
Note: most frequent on dolomite and hard 
calcareous rocks; locally abundant in the north- 
ern part of the survey area, otherwise rare. - Loc.: 
Marc: 3, 21, 24. 

Sarcogyne fallax H. Magn. - Cr/ Ch/ S/ Sil/ 2- 
3, 3-4, 2-3, 2/ Alt: 2-3/ r/ Note: mostly on acid 
sandstone in open forests; the few known 
localities, including the type locality, are in the 
northern-central Apennines. - Loc.: Abr: 31. 

Sarcogyne privigna (Ach.) A. Massal. - 
Cr.end/ Ch/ S/ Sil-Sil.b/ 2-4, 4-5, 4, 1-3/ Alt: 2- 
4/ rr/ Note: mostly on steeply inclined surfaces, 
often in fissures; in the southern part of the survey 
area It 1s frequent also on limestone (v. calcicola). 
- Loc.: Bas: 111. 

Sarcogyne privigna v. calcicola H. Magn. - Cr/ 
Ch/ S/ Calc/ 3-4, 4-5, 4-5, 1-3/ Alt: 3-4/ rr/ Note: 
in our opinion, this taxon hardly deserves even the 
rank of a simple forma. - Loc.: Marc: 27, 30; Abr: 
40, 47; Mol: 59. 

Sarcogyne regularis Korb. - Cr/ Ch/ S/ Calc- 
Sil.b/ 4-5, 4-5, 3-5, 1-3/ Alt: 1-5/ ec/ Note: a very 
variable pioneer species in need of a thorough 
revision, common both in urban environments 
(e.g. on cement walls) and in natural situations. - 
Loc.: Marc: 2, 6, 15, 27, 29, B, G; Abr: 34, 41, 42, 
43, 48; Mol: 60; Pugl: 72, 75, 80, 84, 88, 95; Bas: 
LIS: 

Schismatomma decolorans (Sm.) Clauzade & 
Vézda - Cr/ Tr/ A.s/ Epiph/ 2, 1-3, 1-3, 2-3/ Alt: 1- 
2/ rc/ suboc/ Note: very common and abundant 
on e.g. orange trees in Tyrrhenian Italy (e.g. W 
Calabria), much rarer in the Adriatic part of 
peninsular Italy. - Loc.: Pugl: 64, 67, 91, 100. 

Schismatomma dirinellum (Nyl.) Zahlbr. - Cr/ 
Tr/ S/ Epiph/ 2, 1-3, 1-3, 2-3/ Alt: 1/ rr/ Note: 
mostly Tyrrhenian in Italy, but not rare also along 
the coast of Puglia and Basilicata. - Loc.: Pugl: 64, 
67, 99; Bas: 122. 

Schismatomma graphidioides (Leight.) 
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Zahlbr. - Cr/ Tr/ S/ Epiph/ 2-3, 2, 1-2, 1/ Alt: 2- 
3/ vr/ Note: optimum in humid Abies-Fagus 
forests of the Apennines. - Loc.: Pugl: 73; Bas: 
106. 

Schismatomma pericleum (Ach.) Branth & 
Rostr. - Cr/ Tr/ S/ Epiph/ 1-2, 2, 2, 1/ Alt: 3-4/ 
r/ Note: optimum in humid beech forests, but 
mostly on conifers (Abies, Picea) in shaded 
situations, very rarely on oaks, often in under- 
hangs; very rare in the north, and in the survey 
area. - Loc.: Marc: 29, 29; Abr: 32; Mol: 53, 55. 

Sclerophora nivea (Hoffm.) Tibell - Cr/ Tr/ S/ 
Epiph/ 3, 2-3, 1-2, 1/ Alt: 2-3/ r/ Note: mostly on 
old specimens of Acer, Ulmus and Fraxinus in 
humid situations; certainly strongly declining, esp. 
in the north; the only Italian collections of this 
century are from Molise and Calabria. - Loc.: 
Mol: 55. 

Sclerophora peronella (Ach.) Tibell - Cr/ Tr/ 
S/ Epiph/ 2-3, 2-3, 1-2, 1/ Alt: 3-4/ er/ Note: on 
lignum and bark of mature broad-leaved trees; 
although all Italian collections are recent, the 
species is probably declining. - Loc.: Marc: 26. 

Scoliciosporum gallurae Vézda & Poelt - Cr/ 
Ch/ S/ Epiph/ 1-3, 3-4, 2-3, 2-3/ Alt: 1-2/ rc/ 
suboc/ Note: probably much more widespread, 
esp. in Tyrrhenian Italy, but very much over- 
looked, being often sterile; certainly rarer in the 
Adriatic part of peninsular Italy. - Loc.: Marc: 9. 

Scoliciosporum sarothamni (Vain.) Vézda - 
Cr/ Ch/ A.s/ Epiph-Sil/ 2-3, 2-3, 2, 1-2/ Alt: 2-3/ r/ 
Note: on smooth bark; probably very much 
overlooked, being mostly sterile. - Loc.: Marc: 
18: Abr: 32. 

Scoliciosporum umbrinum (Ach.) Arnold - Cr/ 
Ch/ S/ Epiph-Sil-Sil.b-Lign/ 1-3, 3, 2-3, 1-3/ Alt: 
1-4/ c/ Note: also present in urban environments; 
sometimes parasitic on other lichens (esp. when 
on siliceous rocks). - Loc.: Marc: 3; Abr: 45, 52; 
Mol: 56, 61; Pugl: 71; Bas: 105, 105, 116. 

Solenopsora candicans (Dicks.) Steiner - 
Cr.pl/ Ch/ S/ Calc/ 4-5, 4-5, 3-4, 3/ Alt: 1-3/ rc/ 
suboc/ Note: optimum below the montane belt. - 
Loc.: Marc: 2; Abr: 33, 49; Mol: 59, 60; Pugl: 64, 
76, 80, 95; Bas: 119. 

Solenopsora cesatii v. grisea (Bagl.) Nimis - 
Cr.pl/ Ch/ A.s/ Calc/ 4-5, 3-4, 3, 2-3/ Alt: 1-2/ rr/ 
suboc/ Note: this and the typical variety are 
sometimes difficult to distinguish, due to the 
existence of intermediate forms. - Loc.: Marc: 2: 
Pugl: 64, 93. 

Solenopsora olivacea (Fr.) H. Kilias ssp. 
olivacea - Cr.pl/ Ch/ S/ Calc/ 5, 3, 2-3, 1-3/ Alt: 


P.L. NIMIS, M. TRETIACH 


1-2/ rc/ suboc/ Note: esp. common in the 
submediterranean belt, but rarer in the northern 
part of the survey area. - Loc.: Marc: 2; Pugl: 64, 
65, 76, 78, 91, 101. 

Solenopsora olivacea ssp. olbiensis (Nyl.) 
Clauzade & Cl. Roux - Cr.pl/ Ch/ A.s/ Calc/ 5, 
3, 2, 1-2/ Alt: 1-2/ rc/ suboc/ Note: sometimes 
found together with the typical subspecies, but 
generally preferring more humid-shaded situa- 
tions; perhaps a varietal rank would be more 
appropriate. - Loc.: Pugl: 65. 

Solorina bispora Nyl. - Fol.b/ Ch/ S/ Terr/ 3-4, 
3-4, 2, 1-2/ Alt: 4-5/ c/ Note: common throughout 
the Alps, but occurring also, although more 
rarely, in the Apennines. - Loc.: Marc: 21, B; 
Abr: 39. 

Sphaerellothecium propinquellum (Nyl.) Roux 
& Triebel - LF/ S/ Epiph/ paras Lecanora spp./ - 
Loc.: Abr: 52, on Lecanora leptyrodes. Det. D. 
Triebel 

Sphinctrina leucopoda Nyl. - LF/ S/ Epiph/ 2- 
3, 2-3, 2-3, 1/ Alt: 2-3/ rr/ paras Pertusaria spp./ 
suboc/ Note: mostly on Pertusaria pertusa; 
certainly very much declining. - Loc.: Marc: 29. 

Sphinctrina turbinata (Pers.) De Not. - LF/ S/ 
Epiph/ 2-3, 2-3, 2-3, 1/ Alt: 2-4/ rr/ paras 
Pertusaria spp./ suboc/ Note: mostly on Pertusar- 
ia pertusa in humid beech forests. - Loc.: Abr: 32. 

Squamarina cartilaginea (With.) P. James - Sq/ 
Ch/ S/ Calc-Terr/ 4-5, 3-5, 3-4, 1-3/ Alt: 1-3/ ec/ 
Note: chemically variable. - Loc.: Marc: 2, 18, 28; 
Umbr: E; Abr: 41, 42, 48; Mol: 59, 60; Pugl: 64, 
75, 78, 80, 92, 95; Bas: 115, 117. 

Squamarina concrescens (Miill. Arg.) Poelt - 
Ch/ A.i/ Terr-Terr/ 3, 4-5, 3-4, 1-3/ Alt: 1-2/ rr/ 
Note: mostly Tyrrhenian in Italy, due to the 
absence of suitable substrata along the eastern 
side of the peninsula. - Loc.: Abr: 38; Pugl: 65, 93, 
99. 

Squamarina gypsacea (Sm.) Poelt - Sq/ Ch/ S/ 
Calc/ 5, 4-5, 3-4, 1-3/ Alt: 1-5/ rc/ subc/ Note: this 
species has two optima: in the Mediterranean- 
submediterranean belts and above treeline, esp. in 
dry areas; it often grows on Lecidea lurida. - Loc.: 
Marc: 21, 28; Mol: 59; Pugl: 78; Bas: 117. 

Squamarina lamarckii (DC.) Poelt - Sq/ Ch/ S/ 
Calc/ 4-5, 4-5, 4, 1-2/ Alt: 4-5/ r/ Note: on steeply 
inclined surfaces; most frequent in the Alps, much 
rarer in the Apennines, but to be looked for also 
in the south. - Loc.: Abr: 41. 

Squamarina lentigera (Weber) Poelt - Cr.pl/ 
Ch/ S/ Terr/ 4-5, 4-5, 4-5, 1-2/ Alt: 1-2/ rr/ subc/ 
Note: in Italy only locally abundant, esp. on 
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gypsaceous soil in relatively warm-dry areas. - 
Loc.: Abr: 42; Bas: 115. 

Squamarina oleosa (Zahlbr.) Poelt - Sq/ Ch/ S/ 
Calc/ 4-5, 3-4, 3, 1-2/ Alt: 1-3/ rr/ Note: optimum 
in the submediterranean belt. - Loc.: Marc: 28. 

Squamarina stella-petraea Poelt - Sq/ Ch/ S/ 
Calc-Terr/ 5, 4-5, 4-5, 1-3/ Alt: 1-3/ rc/ Note: very 
much overlooked, or confused with S. cartilaginea 
in the past; locally very common, also in the 
survey area, esp. in the south. - Loc.: Marc: 2, 3, 
A, B; Umbr: E; Abr: 39, 40, 41, 47, 48; Mol: 60; 
Pugl: 75, 78, 93; Bas: 117, 117. 

Staurolemma omphalarioides (Anzi) M. Jorg. 
& Henssen - Fol/ Cy.h/ A.i/ Epiph/ 2-3, 4, 2, 1-3/ 
Alt: 1-2/ rr/ suboc/ Note: certainly rare in the 
survey area; for further information see Jorgensen 
& Henssen (1993, with map). - Loc.: Abr: 52. 

Staurothele areolata (Ach.) Lettau - Cr/ Ch/ S/ 
Calc/ 3-5, 3-5, 3, 3/ Alt: 4-5/ rc/ Note: according 
to Wirth (1995) this is a possible synonym of S. 
frustulenta; specimens from upland areas, how- 
ever, clearly differ from those collected at lower 
altitudes identified as S. frustulenta; pending 
further research, the two species are maintained 
as distinct here. - Loc.: Abr: 38. 

Staurothele frustulenta Vainio - Cr/ Ch/ S/ 
Sil.b/ 3, 4, 3-4, 2-3/ Alt: 2-3/ vr/ Note: see note to 
S. areolata. - Loc.: Bas: 102. 

Staurothele hymenogonia (Nyl.) Th. Fr. - Cr/ 
Ch/ S/ Calc-Sil.b/ 4-5, 4, 3, 2-3/ Alt: 2-5/ rr/ Note: 
a ploneer species, with optimum in submediterra- 
nean areas. - Loc.: Marc: 2; Abr: 31; Mol: 60; Bas: 
115. 

Staurothele immersa (A. Massal.) Dalla Torre 
& Sarnth. - Cr.end/ Ch/ S/ Calc/ 5, 3, 3, 1-2/ Alt: 
1-2/ rr/ Note: this is one of the few species of the 
genus with optimum at low altitudes. - Loc.: 
Marc: 2; Mol: 59; Pugl: 95. 

Staurothele orbicularis (A. Massal.) Th. Fr. - 
Cr.end/ Ch/ S/ Calc/ 4-5, 3-4, 3, 1-2/ Alt: 4-5/ vr/ 
Note: related to S. guestphalica. - Loc.: Marc: 3. 

Staurothele rugulosa (A. Massal.) Arnold - Cr/ 
Ch/ S/ Calc-Sil.b/ 3-5, 3-4, 3, 3/ Alt: 3-5/ rr/ Note: 
probably more widespread in the Alps; the record 
from Marche is the southernmmost in Italy. - 
Loc.: Marc: 27. 

Stenocybe mildeana (Hepp) Jatta - F/ S/ 
Epiph/ 3-4, 3, 2-3, 2-3/ Alt: 2-3/ er/ Note: mostly 
on Fraxinus; certainly very much declining: the 
record from Marche is the first one from Italy in 
this century. - Loc.: Marc: 22. 

Stigmidium congestum (Korb.) Triebel - LF/ 
S/ paras/ - Loc.: Abr: 43; Pugl: 90, on Lecanora 
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chlarotera. Det. D. Triebel 

Strangospora ochrophora (Nyl.) R. Anderson 
- Cr/ Ch/ S/ Epiph/ 3, 4-5, 3, 2-3/ Alt: 1-2/ vr/ 
suboc/ Note: mostly on Populus; very much 
overlooked, but certainly rare and probably 
declining. - Loc.: Pugl: 70, 72, 87. 

Strigula affinis (A. Massal.) R. C. Harris - Cr/ 
Tr/ S/ Epiph/ 3, 3-4, 3, 2-3/ Alt: 1-3/ r/ Note: often 
found on Juglans. - Loc.: Marc: 23, G; Mol: 58. 

Strigula mediterranea Etayo - Cr/ Tr/ S/ 
Epiph/ 2-3, 3, 2-3, 1-2/ Alt: 1-2/ r/ suboc/ Note: 
probably more widespread, but certainly not 
common, in southern Italy. - Loc.: Pugl: 70. 

Strigula stigmatella (Ach.) R. C. Harris - Cr/ 
Tr/ S/ Epiph/ 2, 2-3, 2, 1/ Alt: 2-3/ r/ Note: both 
on bark and on epiphytic mosses at the base of 
trunks; optimum in humid beech forests. - Loc.: 
Bas: 122. 

Synalissa symphorea (Ach.) Nyl. - Frut/ Cy.c/ 
S/ Calc/ 4-5, 4-5, 4-5, 2-3/ Alt: 1-4/ rc/ Note: both 
directly on rock, on steeply inclined surfaces with 
periodical water seepage, and on Lecidea lurida. - 
Loc.: Marc: 21, 28; Abr: 31, 41, 42, 47; Mol: 59, 
60, 63. 

Teloschistes chrysophthalmus (L.) Th. Fr. - 
Frut/ Ch/ S/ Epiph/ 2-3, 4-5, 3-4, 2-3/ Alt: 1/ er/ 
Note: much more common in the past, presently 
extinct in many regions (esp. in the north). - Loc.: 
Bas: 115. 

Teloschistes contortuplicatus (Ach.) Clauzade 
& Rondon - Frut/ Ch/ A.s/ Calc/ 4-5, 4-5, 4-5, 2- 
4/ Alt: 4-5/ rr/ Note: esp. in south-facing niches; 
relatively common also in the C Apennines, on the 
Adriatic side of the peninsula; probably unrelated 
to other congeneric species. - Loc.: Marc: 21, 28; 
Abr: 36, 39, 44. 

Tephromela atra (Huds.) Hafellner v. atra - 
Cr/ Ch/ S/ Sil-Sil.b/ 2-3, 3-4, 2-4, 1-2/ Alt: 1-5/ ec/ 
Note: a variable and polymorphic species. - Loc.: 
Marc: 29, 30; Abr: 31, 34, 41; Mol: 63; Pugl: 65, 
74, 77, 85; Bas: 102, 111. 

Tephromela atra v. calcarea (Jatta) Clauzade 
& Cl. Roux - Cr/ Ch/ S/ Calc/ 3-5, 3-4, 3-4, 1-3/ 
Alt: 1-3/ vc/ Note: calcicolous specimens are 
common in southern Italy, rarer in the north; 
perhaps they deserve to be treated at the rank of a 
simple forma. - Loc.: Marc: 2, B; Umbr: E; Mol: 
60; Pugl: 75, 78, 93; Bas: 115, 119. 

Tephromela atra v. torulosa (Florke) Hafell- 
ner - Cr/ Ch/ S/ Epiph/ 2-3, 3-4, 3, 1-2/ Alt: 1-3/ 
rc/ Note: this taxon deserves a revision: cortico- 
lous forms of typical 7. arra are not rare, but the 
most common morph differs in several respects 
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from 7. atra s.str. - Loc.: Marc: 21; Mol: 53, 61; 
Pugl: 66, 90, 91, 95; Bas: 115, 116. 

Thelenella modesta (Nyl.) Nyl. - Cr/ Ch/ S/ 
Epiph/ 2-3, 3, 2, 1-2/ Alt: 1-2/ r/ suboc/ Note: 
mostly Tyrrhenian in Italy, and not found north 
of Molise in the survey area. - Loc.: Mol: 58; Pug: 
64, 85. 

Thelidium absconditum (Hepp) Rabenh. - 
Cr.end/ Ch/ S/ Calc-Sil.b/ 4-5, 3, 2-3, 1-2/ Alt: 
3-5/ rr/ Note: mostly on inclined surfaces, the 
relationship with 7h. decipiens remains to be 
clarified; certainly widespread through the Alps, 
much rarer in the Apennines. - Loc.: Marc: 13. 

Thelidium decipiens (Nyl.) Kremp. - Cr.end/ 
Ch/ S/ Calc/ 4-5, 3-4, 2-3, 1-2/ Alt: 4-5/ rc/ Note: 
mostly on inclined or vertical surfaces, but also on 
large pebbles, with a wide ecological amplitude. - 
Loc.: Marco: 3. 

Thelidium dionantense (Hue) Zschacke - 
Cr.end/ Ch/ S/ Calc/ 5, 3-4, 2-3, 1/ Alt: 4-5/ r/ 
Note: new to Italy. - Loc.: Abr: 44. 

Thelidium impressum (Mill.Arg.) Zschacke - 
Cr.end/ Ch/ S/ Calc/ 5, 3-4, 2-3, 1-2/ Alt: 3-5/ r/ 
Note: a critical taxon. New to Italy. - Loc.: Marc: 
21; Mol: 60. 

Thelidium incavatum Mudd - Cr/ Ch/ S/ Calc/ 
4-5, 3-4, 2-3, 1-2/ Alt: 4-5/ rr/ Note: often on small 
pebbles, probably more widespread, but often 
overlooked; most frequent in the Alps, rarer in the 
Adriatic part of peninsular Italy. - Loc.: Mol: 59. 

Thelidium papulare (Fr.) Arnold - Cr/ Ch/ S/ 
Calc-Sil.b/ 4-5, 3, 2-3, 1-2/ Alt: 3-5/ rc/ Note: on 
steeply inclined, rather shaded and humid sur- 
faces, optimum on limestone and dolomite. - Loc.: 
Marc: 21; Abr: 36, 38, 45. 

Thelidium pyrenophorum (Ach.) Mudd - Cr/ 
Ch/ S/ Calc-Sil.b/ 4-5, 4, 2-3, 1/ Alt: 3-5/ rc/ Note: 
on limestone and dolomite. - Loc.: Marc: 21. 

Thelidium subsimplex Zschacke - Cr.end/ Ch/ 
S/ Calc/ 5, 2-3, 2-3, 1-2/ Alt: 4-5/ r/ Note: a critical 
taxon. - Loc.: Marc: 28 

Thelidium zwackhii (Hepp) A. Massal. - Cr/ 
Ch/ S/ Terr/ 3-4, 4, 2, 1-2/ Alt: 2-3/ r/ Note: a 
pioneer species, mostly on base-rich siliceous soil, 
sometimes on small pebbles, probably very much 
overlooked in Italy. - Loc.: Marc: 21. 

Thelocarpon macchiae Nimis, Poelt & Puntillo 
- Cr/ Ch/ S/ Terr/ 3-4, 4, 3, 1-2/ Alt: 1/ r/ Note: a 
recently-described species, easy to overlook and 
probably ephemeral, perhaps more widespread in 
Mediterranean Italy. - Loc.: Pugl: 64. 

Thelochroa montinii A. Massal. - Cr/ Cy.c/ S/ 
Calc/ 4-5, 4-5, 4, 2-3/ Alt: 1-2/ rc/ On weakly 
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inclined surfaces of calcareous rocks with period- 
ical water seepage. Loc: Pugl: 65. 

Thelopsis isiaca Stizenb. - Cr/ Tr/ S/ Epiph- 
Terr-Sil.b/ 2-4, 2-3, 1-2, 1-2/ Alt: 1/ r/ suboc/ 
coast/ Note: mostly Tyrrhenian in Italy; locally 
very abundant in coastal situations (e.g. in many 
islands of the south); very rare, and probably 
absent north of Puglia in the survey area. - Loc.: 
Pugl: 64. 

Thelopsis rubella Nyl. - Cr/ Tr/ S/ Epiph/ 2-3, 
2-3, 2-3, 1/ Alt: 2-3/ vr/ suboc/ Note: on the 
trunks of old trees. - Loc.: Marc: 9, 29. 

Thyrea confusa Henssen - Frut/ Cy.c/ S/ Calc/ 
4-5, 5, 4-5, 2-3/ Alt: 1-2/ rc/ Note: on steeply 
inclined, often south-exposed surfaces; certainly 
widespread throughout Italy, with optimum in the 
submediterranean belt. - Loc.: Marc: 2; Abr: 42. 

Tomasiella arthonioides (A. Massal.) A. 
Massal. - F/ S/ Epiph/ 3, 4, 3-4, 1-3/ Alt: 1-2/ c/ 
Note: most frequent on Fraxinus ornus, with 
optimum in the submediterranean belt. - Loc.: 
Marc: 8, 9, 25; Abr: 49; Mol: 57; Pugl: 64; Bas: 
109, 115. 

Toninia alutacea (Anzi) Jatta - Sq/ Ch/ S/ 
Calc/ 5, 4, 3-4, 1-2/ Alt: 2-5/ rc/ Note: in fissures 
of the rock; when young often overgrowing 
cyanobacteria and cyanobacterial lichens. - Loc.: 
Marc: A; Bas: 117. 

Toninia aromatica (Sm.) A. Massal. - Sq/ Ch/ 
S/ Sil.b-Terr/ 3-5, 3-4, 3-4, 2-4/ Alt: 1-3/ c/ paras 
crustose lichens/ Note: often found on walls in 
small settlements, but common in natural habitats 
as well; in the Mediterranean belt common only in 
Tyrrhenian Italy, rare elsewhere. - Loc.: Pugl: 64, 
65, 80, 92, 93, 100. 

Toninia athallina (Hepp) Timdal - Cr.end/ Ch/ 
S/ Calc/ 5, 3-5, 3-4, 1-2/ Alt: 1-5/ c/ Note: mostly 
on steeply inclined or overhanging surfaces; 
certainly widespread throughout Italy, but very 
much overlooked. - Loc.: Marc: 3, 21, 28; Abr: 38; 
Pugl: 74. 

Toninia candida (Weber) Th. Fr. - Sq/ Ch/ S/ 
Calc/ 5, 4-5, 3-4, 1-2/ Alt: 2-5/ rc/ subc/ Note: on 
steeply inclined surfaces and in fissures of the 
rock; often on cyanobacteria or cyanobacterial 
lichens when young. - Loc.: Marc: 2, 3; Umbr: E; 
Abr: 44; Mol: 59; Pugl: 74, 80. 

Toninia diffracta (A. Massal.) Zahlbr. - Sq/ 
Ch/ S/ Calc-Terr/ 5, 4-5, 4, 1-2/ Alt: 1-5/ rc/ subc/ 
Note: in small fissures of the rock, on steeply 
inclined surfaces; optimum at low altitudes, but 
reaching up to the Alpine belt. - Loc.: Marc: 21, 
28; Mol: 54, 60. 


Toninia episema (Nyl.) Timdal - LF/ Ch/ S/ 
Calc/ 5, 4-5, 4, 2-3/ Alt: 1-3/ rc/ paras Aspicilia 
calcarea] Note: optimum in submediterranean 
areas. - Loc.: Marc: 3; Abr: 31; Mol: 59, 63; 
Pugl: 65, 78, 95 

Toninia lutosa (Ach.) Timdal - Sq/ Ch/ S/ 
Terr/ 4-5, 4, 3-4, 1-2/ Alt: 1-2/ er/ subc/ Note: 
often associated with cyanobacteria or cyanobac- 
terial lichens when young. - Loc.: Mol: 59. 

Toninia opuntioides (Vill.) Timdal - Sq/ Ch/ S/ 
Calc-Terr/ 3-5, 3-4, 3, 2/ Alt: 2-5/ rr/ Note: often 
found amongst bryophytes, and always associated 
to cyanobacterial lichens when young. - Loc.: 
Marc: 21, 24; Abr: 38; Mol: 59. 

Toninia philippea (Mont.) Timdal - Cr/ Ch/ S/ 
Calc/ 3-5, 4, 3-4, 2/ Alt: 1-5/ r/ subc/ Note: on 
calciferous ground in dry grasslands. - Loc.: Abr: 
31, 

Toninia physaroides (Opiz) Zahlbr. - Sq/ Ch/ 
S/ Terr/ 3-4, 4, 3-4, 2-3/ Alt: 1-2/ rr/ subc/ Note: 
most often found on soil developing from 
calcareous sandstone. - Loc.: Marc: 30; Abr: 34; 
Mol: 61; Pugl: 74. 

Toninia sedifolia (Scop.) Timdal - Sq/ Ch/ S/ 
Terr/ 3-5, 3-4, 3-4, 2-3/ Alt: 1-5/ vc/ Note: most 
common in dry, open grasslands on calcareous 
ground, with optimum in the submediterranean 
belt. - Loc.: Marc: 3, 21, 28, B; Umbr: E; Abr: 39, 
40, 41, 42; Mol: 60, 61; Pugl: 75, 80; Bas: 115, 117, 
119; 

Toninia taurica (Szatala) Ochsner - Sq/ Ch/ S/ 
Terr/ 4-5, 3-4, 3-4, 2/ Alt: 1-3/ rr/ Note: often 
associated with cyanobacterial lichens when 
young; rare in the eu-Mediterranean belt. - Loc.: 
Marc: 13, 21; Umbr: E; Pugl: 99. 

Tornabea scutellifera (With.) J. R. Laundon - 
Frut/ Ch/ A.s/ Epiph-Sil-Calc/ 3-4, 3-5, 1-2, 2-3/ 
Alt: 1/ er/ Note: much more widespread in the 
past, but presently restricted to a few, localized 
stations with natural vegetation, esp. sand dunes, 
mostly along the Tyrrhenian coast; the station 
from the Lake of Lesina is quite exceptional for 
this species (see Nimis & Tretiach 1997). - Loc.: 
Pugl: 67. 

Trapelia coarctata (Sm.) M. Choisy - Cr/ Ch/ 
S/ Sil/ 1-3, 3, 2, 1-2/ Alt: 1-4/ rc/ Note: sometimes 
also found on soil; rare, and mostly Tyrrhenian in 
Italy, also found in the eu-Mediterranean belt in 
particularly humid situations; extremely rare in 
Adriatic peninsular Italy, due to the scarcity of 
suitable substrata and to the more continental 
climate. - Loc.: Bas: 102. 

Trapeliopsis flexuosa (Fr.) Coppins & P. 
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James - Cr/ Ch/ S/ Lign-Epiph/ 1, 4-5, 2-4, 1-2/ 
Alt: 2-4/ rc/ Note: optimum above the submedi- 
terranean belt, often found on wooden poles and 
on the bark of Pinus. - Loc.: Marc: 29; Abr: 31; 
Pugl: 82; Bas: 121. 

Trapeliopsis granulosa (Hoffm.) Lumbsch - 
Cr/ Ch/ S/ Lign-Terr/ 1-2, 3-4, 2, 1/ Alt: 3-5/ rc/ 
Note: most common in the Alps, much rarer in 
the Apennines. - Loc.: Abr: 32. 

Trapeliopsis pseudogranulosa Coppins & P. 
James - Cr/ Ch/ A.s/ Terr-Lign/ 1, 3, 2, 1/ Alt: 1-3/ 
r/ suboc/ Note: most frequent in humid Castanea 
woodlands, on mosses at the base of trunks, 
decaying lignum and acid organic soil; certainly 
more widespread, but not common in Italy. - 
Loc.: Marc: 29: Abr: 32. 

Usnea articulata (L.) Hoffm. - Frut.f/ Ch/ A.f/ 
Epiph/ 2, 3-5, 1-2, 1/ Alt: 1-2/ r/ suboc/ Note: 
most frequent in humid forests of the south, much 
rarer, and perhaps extinct in the north; extremely 
rare in Adriatic peninsular Italy. - Loc.: Pugl: 71. 

Usnea filipendula Stirt. - Frut.f/ Ch/ A.s/ 
Epiph/ 1-2, 3-5, 1-2, 1/ Alt: 2-4/ c/ Note: a 
variable species, most common in humid montane 
deciduous forests; rare in Adriatic peninsular 
Italy. - Loc.: Abr: 37; Pugl: 73. 

Usnea glabrescens (Vain.) Vain. - Frut.f/ Ch/ 
A.s/ Epiph-Lign/ 1-2, 4-5, 2, 1/ Alt: 4/ r/ Note: the 
collection from Puglia, as most of the records 
from Italy, requires confirmation by a specialist of 
this difficult genus. - Loc.: Pugl: 73. 

Usnea subfloridana Stirt. - Frut.f/ Ch/ A.s/ 
Epiph/ 2, 3-5, 2, 1-2/ Alt: 2-4/ rr/ Note: also 
present, with stunted specimens, in moderately 
anthropized habitats; rare in Adriatic peninsular 
Italy. - Loc.: Marc: 16; Abr: 37; Pugl: 82. 

Verrucaria adriatica Zahlbr. - Cr/ Ch/ S/ Calc/ 
5, 3, 1, 1/ Alt: 1/ vr/ coast/ Note: periodically 
submerged in the high-tide zone; the record from 
Puglia is the first one from the eastern Adriatic 
coast. - Loc.: Pugl: 92. 

Verrucaria amylacea Hepp - Cr.end/ Ch/ S/ 
Calc/ 5, 3, 2-3, 1/ Alt: 1-3/ rr/ Note: on limestone 
and dolomite, certainly very much overloooked 
and probably more common throughout Italy, 
with optimum in the submediterranean belt. - 
Loc.: Marc: 9. 

Verrucaria aspiciliicola R. Sant. - Cr/ Ch/ S/ 
Calc/ 5, 4-5, 4, 3-4/ Alt: 1-4/ rc/ paras Aspicilia 
calcarea s.lat.] Note: this is a common, but often 
misunderstood species, with optimum in the 
submediterranean belt. - Loc.: Marc: 2, 28, 47, 
50, A; Umbr: E; Mol: 59, 60, 63; Pugl: 65; Bas: 
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PERSI. 

Verrucaria beltraminiana (A. Massal.) Trevis. 
- Cr/ Ch/ S/ Calc/ 5, 4, 3-4, 3-4/ Alt: 2/ r/ Note: 
most often found on walls near small settlements; 
closely related to V. lecideoides. - Loc.: Mol: 58. 

Verrucaria biatorinaria Zehetl. - Cr/ Ch/ S/ 
Calc/ 5, 4-5, 4, 3-4/ Alt: 3-5/ rr/ paras Caloplaca 
biatorina] Note: certainly much more widespread 
in upland areas throughout Italy. - Loc.: Abr: 38, 
41, 44; Mol: 54. 

Verrucaria caerulea DC. - Cr/ Ch/ S/ Calc/ 5, 
3, 2-3, 1/ Alt: 2-4/ rc/ Note: on steeply inclined 
surfaces; optimum in the submediterranean belt in 
the north, in the montane belt in the south, 
exceptionally reaching above treeline; apparently 
rare in the survey area. - Loc.: Abr: 38. 

Verrucaria calciseda auct. non DC. Cr.end/ 
Ch/ S/ Calc/ 4-5, 4, 3-4, 1-2/ Alt: 1-3/ rc/ Note: 
optimum in the submediterranean belt; certainly 
undercollected in the survey area. - Loc.: Pugl: 87; 
Bas: 117. 

Verrucaria coccinearia Zehetl. - Cr/ Ch/ S/ 
Calc/ 5, 4-5, 4, 1-2/ Alt: 4-5/ r/ paras Caloplaca 
coccinea] Note: certainly more widespread in 
Italy, and present also in the Alps (see Nimis 
1993). - Loc.: Abr: 44. 

Verrucaria cyanea A. Massal. - Cr.end/ Ch/ S/ 
Calc/ 5, 2-3, 2-3, 1/ Alt: 1-3/ rc/ Note: optimum in 
the submediterranean belt in the north, in the 
montane belt in the south; apparently rare, but 
perhaps undercollected in the survey area. - Loc.: 
Pugl: 95. 

Verrucaria disjuncta Arnold - Cr/ Ch/ S/ Calc/ 
Note: a very poorly-known species, identified 
following Clauzade & Roux (1985). - Loc.: Abr: 
44, 

Verrucaria dufourii DC. - Cr.end/ Ch/ S/ Calc/ 
4-5, 3, 2-3, 1-2/ Alt: 1-5/ rc/ Note: on hard 
limestones, with optimum in the upper montane 
belt. - Loc.: Abr: 46; Pugl: 64, 71, 75. 

Verrucaria foveolata (Florke) A. Massal. - 
Cr.end/ Ch/ S/ Calc/ 5, 3-4, 2-3,2-4/ Alt: 2-5/ rc/ 
Note: a rather pioneer, ecologically wide-ranging 
species of limestones and dolomites; as many 
other Verrucarias, it was probably undercollected 
in our survey. - Loc.: Abr: 38. 

Verrucaria fuscella (Turner) Winch - Cr/ Ch/ 
S/ Calc/ 4-5, 3-5, 3-4, 3-4/ Alt: 1-5/ c/ Note: 
mostly on steeply inclined surfaces, often growing 
on Verrucaria nigrescens; a polymorphic taxon, 
which badly needs revision. - Loc.: Marc: 27, 33, 
A; Abr: 47, 48; Mol: 63; Pugl: 65, 84. 

Verrucaria fuscula Nyl. - Cr/ Ch/ S/ Calc/ 5, 4- 
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5, 3-4, 3-4/ Alt: 1-4/ vc/ paras Aspicilia calcarea 
s.lat.| Note: one of the most common species of 
calcareous and dolomitic outcrops throughout the 
survey area, wherever Aspicilia calcarea is present. 
- Loc.: Marc: 2, 13, 21, 28, A; Umbr: E; Abr: 39, 
41, 42, 47; Mol: 59, 60, 63; Pugl: 65, 72, 75, 78, 80, 
84; Bas: 119. 

Verrucaria hochstetteri Fr. - Cr/ Ch/ S/ Calc/ 
5, 2-3, 2-3, 1-2/ Alt: 2-5/ rr/ Note: most common 
in upland areas in the south, where sometimes it 
reaches the oromediterranean belt. - Loc.: Abr: 
39; Pugl: 75, 91, 93; Bas: 115. 

Verrucaria latericola Erichsen - Cr/ Ch/ S/ 
Calc/ 5, 4-5, 4, 4-5/ Alt: 1-2/ rr/ paras Caloplaca 
granulosa] Note: widespread throughout Italy, 
with optimum in the submediterranean belt; 
probably undercollected in the survey area. - 
Loc.: Abr: 47; Pugl: 65. 

Verrucaria lecideoides (A. Massal.) Trevis. - 
Cr/ Ch/ S/ Calc/ 4-5, 4-5, 3-4, 3-4/ Alt: 1-3/ rc/ 
Note: a rather common species throughout the 
country, with optimum in the submediterranean 
belt. - Loc.: Marc: 18; Umbr: E; Abr: 41; Mol: 59, 
63; Pugl: 65, 75, 78, 84, 93. 

Verrucaria macrostoma DC. - Cr/ Ch/ S/ Calc- 
Sil.b/ 3-5, 3-4, 3-4, 3-5/ Alt: 1-3/ ec/ Note: often 
found on walls in urban settlements; certainly 
undercollected in the survey area. - Loc.: Marc: 
24, 27; Abr: 33, 34, 35, 43; Mol: 61; Bas: 102. 

Verrucaria marmorea (Scop.) Arnold - Cr/ Ch/ 
S/ Calc/ 5, 3-4, 3, 1-2/ Alt: 1-3/ c/ Note: on hard 
limestones, with optimum in the submediterra- 
nean belt; apparently not common in the survey 
area. - Loc.: Marc: A; Abr: 47; Mol: 54, 59. 

Verrucaria muralis Ach. - Cr/ Ch/ S/ Calc- 
Sil.b/ 4-5, 3-4, 3-4, 1-3/ Alt: 2-4/ c/ Note: a pioneer 
species, often found on walls, brick and roofing 
tiles in settlements, exceptionally reaching the 
subalpine belt. - Loc.: Marc: 2; Pugl: 84, 91, 93; 
Bas: 111. 

Verrucaria nigrescens Pers. - Cr/ Ch/ S/ Calc- 
Sil.b/ 4-5, 3-5, 3-5, 3-5/ Alt: 1-5/ ec/ Note: very 
variable, common both in urban and natural 
habitats, with a wide ecological tolerance; some 
forms deserve further study. - Loc.: Marc: 2, 9, 13, 
15, 21, 23, 27, B, G; Umbr: E; Abr: 31, 33, 34, 34, 
37, 38, 42, 43, 45, 48, 49; Mol: 57, 61, 63; Pugl: 64, 
65, 72, 75, 76, 78, 84, 87, 89, 90, 91, 92, 93, 95, 99; 
Bas: 102, 103, 104, 111, 115, 118. 

Verrucaria pinguicula A. Massal. - Cr/ Ch/ S/ 
Calc/ 5, 3-4, 3, 1-2/ Alt: 2-3/ rr/ Note: very much 
overlooked, and probably more frequent in Italy. 
- Loc.: Marc: G; Pugl: 84. 


Verrucaria sphaerospora Anzi - Cr/ Ch/ S/ 
Calc-Sil.b/ 4, 4, 3, 2-4/ Alt: 2-3/ r/ Note: a very 
characteristic species of calciferous sandstone, 
certainly not common throughout Italy. - Loc.: 
Abr: 35. 

Verrucaria tectorum (A. Massal.) Korb. - Cr/ 
Ch/ S/ Calc/ 4-5, 4, 3-4, 4-5/ Alt: 1-2/ c/ Note: 
most common on man-made substrata; closely 
related to V. macrostoma. - Loc.: Marc: 15; Abr: 
34; Pugl: 64; Bas: 112. 

Verrucaria transiliens Arnold - Cr/ Ch/ S/ 
Calc-Sil.b/ 4-5, 3, 2-3, 2-3/ Alt: 1-3/ r/ Note: 
mostly on pebbles near the ground; perhaps more 
widespread in submediterranean Italy, but over- 
looked, or confused with similar species. - Loc.: 
Marc: 30; Pugl: 74; Bas: 111. 

Verrucaria viridula (Schrad.) Ach. - Cr/ Ch/ S/ 
Calc-Sil.b/ 3-5, 3-4, 3-4, 3-4/ Alt: 2/ rc/ Note: an 
early colonizer of more or less calcareous 
substrata, most common on small pebbles, also 
found in urban areas (e.g. on roofing tiles); 
probably undercollected in the survey area. - 
Loc.: Bas: 118. 

Vulpicida pinastri (Scop.) Mattson & M. J. Lai 
- Fol.b/ Ch/ A.s/ Epiph/ 1-2, 3-5, 3, 1/ Alt: 3-4/ ec/ 
Note: mostly at the base of trunks and on twigs 
with long snow-covering, often associated with 
Parmeliopsis-species; common only in the boreal 
and subalpine belts of the Alps; extremely rare, 
and mostly confined to Castanea or conifers 
stands in the Apennines. - Loc.: Marc: 20; Abr: 
Sil. 

Xanthoria calcicola Ochsner - Fol.b/ Ch/ S/ 
Calc-Sil.b/ 3-5, 4-5, 4, 4-5/ Alt: 1-3/ c/ Note: most 
frequent at the top of isolated calcareous 
boulders, and, esp. along the western side of the 
Peninsula, also on roofing tiles. - Loc.: Marc: 2, 
15, 28; Umbr: E; Abr: 39, 41; Mol: 54; Pugl: 65, 
80. 

Xanthoria candelaria (L.) Th. Fr. - Fol.n/ Ch/ 
A.s/ Calc-Sil.b/ 2-4, 4-5, 4, 4-5/ Alt: 3-5/ rr/ subc/ 
Note: certainly not common in Italy, where it is 
restricted to areas with a rather subcontinental 
climate at high elevations (continental Alpine 
valleys, eastern Apennines, etc.); sometimes also 
found on bark and lignum. - Loc.: Abr: 41. 

Xanthoria ectaneoides (Nyl.) Zahlbr. - Fol.b/ 
Ch/ S/ Calc-Sil.b/ 4-5, 3-5, 3, 3-4/ Alt: 1/ rr/ coast/ 
suboc/ Note: the circumscription of this more or 
less coastal species, which is delimited here 
following Purvis et al. (1992), and especially its 
distinction from YX. calcicola, are not clear to us: 
intermediate forms seem to be rather common. - 
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Loc.: Pugl: 64, 97. 

Xanthoria elegans (Link) Th. Fr. v. elegans - 
Fol.n/ Ch/ S/ Calc-Sil.b/ 3-5, 4-5, 4, 3-4/ Alt: 3-5/ 
c/ Note: common above the montane belt, 
reaching much lower altitudes in climatically 
more continental areas, almost absent from truly 
Mediterranean vegetation. - Loc.: Marc: 21, 28, 
A, B; Umbr: E; Abr: 36, 38, 39, 40, 41, 46, 47. 

Xanthoria fulva (Hoffm.) Poelt & Petutschnig 
- Fol.n/ Ch/ A.s/ Epiph/ 3, 4-5, 4, 3-4/ Alt: 3/ rr/ 
subc/ Note: a rather critical taxon, whose 
distribution and ecology are still poorly known. 
- Loc.: Abr: 37. 

Xanthoria mediterranea Giralt, Nimis & Poelt 
- Fol.b/ Ch/ A.1/ Calc/ 4-5, 4-5, 4, 4-5/ Alt: 1-2/ rc/ 
Note: optimum in the Mediterranean belt, often 
found together with X. calcicola, and with a 
similar ecology, but with a narrower altitudinal 
range. - Loc.: Mol: 59; Pugl: 64, 75, 92, 93; Bas: 
115, 

Xanthoria parietina (L.) Th. Fr. - Fol.b/ Ch/ 
S/ Epiph/ 3-4, 4-5, 3-4, 3-4/ Alt: 1-4/ ec/ Note: 
absent only from heavily polluted areas; someti- 
mes also found on calcareous or base-rich 
siliceous rocks. - Loc.: Marc: 1, 2, 8, 11, 16, 18, 
19, 22, 23, 28, C, G; Umbr: E; Abr: 31, 35, 37, 41, 
42, 43, 45, 47, 50, 52, H; Mol: $3, 55, 56, 57, 59, 
60, 61, 62, 63; Pugl: 64, 65, 66, 67, 68, 70, 75, 78, 
81, 82, 84, 85, 86, 87, 88, 90, 92, 94, 95, 96, 99; 
Bas: 103, 106, 107, 108, 109, 110, 114, 115, 117, 
119120, 122; 

Xanthoria polycarpa (Hoffm.) Rieber - Fol.n/ 
Ch/ S/ Epiph/ 2-3, 4-5, 3-4, 2-3/ Alt: 3-4/ rr/ Note: 
most frequent in the Alps, on isolated trees and 
sun-exposed branches, but occurring, albeit much 
more rarely, throughout the eastern side of the 
Apennines down to Calabria, above the subme- 
diterranean belt. - Loc.: Marc: 3, 16; Abr: 35, 37, 
45; Mol: 60, 55; Bas: 111, 105, 106, 113. 

Xanthoria sorediata (Vain.) Poelt - Fol.n/ Ch/ 
A.s/ Calc/ 4-5, 4-5, 3-4, 4-5/ Alt: 4-5/ c/ Note: on 
exposed calcareous boulders; most frequent in the 
Alps, but also found, at high altitudes, in the 
Apennines. - Loc.: Abr: 36, 46. 

Xanthoriicola physciae (Kalchbr.) D. 
Hawksw. - LF/ paras Teloschistaceae/ - Loc.: 
Bas: 109, on Xanthoria parietina. Det. D. Triebel 

Xylographa abietina (Pers.) Zahlbr. - Cr/ Ch/ 
S/ Lign/ 1-2, 3, 2-3, 1/ Alt: 2-4/ c/ Note: restricted 
to high altitudes, and much rarer, in the south 
than in the Alps. - Loc.: Bas: 113. 

Xylographa vitiligo (Ach.) J. R. Laundon - Cr/ 
Ch/ A.s/ Lign/ 1-2, 3, 2, 1/ Alt: 3-4/ rc/ Note: 
mostly on decaying trunks of conifers in humid- 
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shaded situations; widespread in the Alps, very 
rare in the Apennines. - Loc.: Abr: 32. 

Zwackhiomyces coepulonus (Norm.) Grube & 
R. Sant. - LF/ paras Caloplaca and Fulgensia/ - 
Loc.: Abr: 38, on Fulgensia australis} Det. D. 
Triebel 


Discussion 


The list reports 805 infrageneric taxa, includ- 
ing 777 lichenized fungi, 23 lichenicolous fungi 
and 5 non-lichenized fungi belonging to genera 
with lichenized species; the taxa are distributed 
among regions as follows: Marche: 417, Umbria: 
106; Abruzzo: 459, Molise: 305, Puglia: 423, and 
Basilicata: 337. Fourteen taxa (Anema moedli- 
gense, Arthonia anombrophila, Aspicilia desertor- 
um, Caloplaca veneris, Cresporhaphis wienkampii, 
Dirina cretacea, Immersaria uzbekica, Lecanora 
congesta, Lecanora graeca, Lecidea albohyalina, 
Peccania salevensis, P. tiruncula, Thelidium 
dionantense, and T. impressum) are new to the 
Italian lichen flora. 

In Tab. 1 we give, for each region of Italy, the 
following data: a) the total number of taxa 
reported by Nimis (1993); b) the total number of 
taxa known today on the basis of our results plus 
several smaller contributions which appeared 
after 1993, and mentioned in the introduction 
(data from Nimis, 1999a); c) the percent variation 
in number of infrageneric taxa since 1993. Some 
regions, generally those which were less studied in 
the 1993-1999 period, even decreased the number 
of species, mainly due to synonymization of 
poorly-known taxa after Nimis (1993). The 
highest increases, of course, are in the least- 
known regions, and particularly in those visited 
during this survey. 

In spite of these figures, the Adriatic part of 
the Peninsula still remains the least well-known 
region of the country. However, the new data 
substantially increase its lichen floras, and permit 
to test a hypothesis formulated by Nimis & 
Tretiach (1995) on the basis of a much poorer 
set of records, that of a fundamental subdivision 
between the western (Tyrrhenian) and eastern 
(Adriatic) side of the peninsula. According to 
these authors, Tyrrhenian Italy is characterized by 
a much higher incidence of suboceanic species, 
many of which have a subtropical character. In 
the following, we report the percents of subocea- 
nic species, and of species with 7rentepohlia (an 
indicator of tropical-subtropical affinities) in 


P.L. NIMIS, M. TRETIACH 


Tab. | - Number of lichen infrageneric taxa known for each Italian region in 1993 (data from Nimis 1993) and in 1999 (data from 
Nimis 1999), and percent variation. 


Region 1993 
Venezia Giulia 431 
Friuli 638 
Veneto 900 
Trentino-Alto Adige 1272 
Lombardia 1055 
Piemonte 898 
Valle d’ Aosta 503 
Emilia-Romagna 562 
Liguria 790 
Toscana 921 
Marche 187 
Umbria 47 
Lazio SIT 
Abruzzo 335 
Sardegna 1002 
Molise 0 
Campania 501 
Puglia 383 
Basilicata 216 
Calabria 629 
Sicilia 726 
N-Italy 1857 
C-Italy 1338 
S-Italy 1061 
ITALY 2145 


1999 Variation 
456 6% 
877 37% 
931 3% 
1268 0% 
1071 2% 
898 0% 
668 33% 
615 9% 
778 -2% 
951 3% 
484 159% 
261 455% 
568 2% 
589 76% 
1027 2% 
305 - 
493 -2% 
566 48% 
464 115% 
861 37% 
833 15% 
1883 1% 
1453 9% 
1239 tito 
2254 5% 


some regions of Tyrrhenian and Adriatic Italy. 
Tyrrhenian Italy: Liguria (22.1; 10.1), Toscana 
(27.0; 11.6), Lazio (27.5; 12.2), Campania (21.2; 
10), «Calabria (25.2, 12.3), Sicilia (23-7:105), 
Adriatic Italy (incl. regions of the north): Venezia 
Giulia (16.6; 8.9), Friuli (13.4; 6.3), Veneto (14.0; 
8.6), Emilia-Romagna (15.2; 5.9), Marche (15.2; 
8.2), Abruzzo (14.7; 7.3), Molise (11.1; 5.2), Puglia 
(23.8; 14.6). The differences are such as to confirm 
the hypothesis by Nimis & Tretiach (1995). The 
values relative to Puglia would be much lower if 
the flora of the Gargano Peninsula would be 
excluded: this area, with an exceptionally humid 
climate, gives to the lichen flora of Puglia a 
suboceanic flavour which does not reflect the 
climatic conditions prevailing in most of the 


region, one of the driest of Italy. 


The truly oceanic element, which 1s anyway 
extremely rare in Italy, is practically absent along 
the eastern side of the Peninsula, with the only 
exception of Lobaria virens in the Gargano 
Peninsula. 


Several more or less suboceanic species are 
much less common in Adriatic than in Tyrrhenian 
Peninsular Italy; among them we can cite: 
Acrocordia cavata, Arthonia cinnabarina, Bactro- 
spora patellarioides, Blastodesmia nitida, Cetrelia 
olivetorum, Collema multipunctatum, C. 
nigrescens, C. subnigrescens, Dendriscocaulon 
umhausense, Diploicia canescens, Enterographa 
crassa, Fuscopannaria ignobilis, F. mediterranca, 
Heterodermia speciosa, Ingaderia troglodytica, 
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Lecanographa lyncea, Lecanora lividocinerea, L. 
pruinosa, Normandina pulchella, Opegrapha 
celtidicola, O. herbarum, O. ochrocincta, O. 
subelevata, Parmotrema chinense, P. reticulatum, 
Peltigera neckeri, Pertusaria hymenea, P. velata, 
Physconia enteroxantha, P. servitii, Pyrenula 
chlorospila, Pyrrhospora quernea, Ramalina 
lacera, R. subgeniculata, R. thrausta, Roccella 
fuciformis, R. phycopsis, Schismatomma 
decolorans, Thelenella modesta, Thelopsis isiaca, 
Usnea articulata. Species like Normandina 
pulchella and Parmotrema chinense which are 
locally almost trivial in other parts of Italy 
(northeastern plains, Tyrrhenian Italy) are practi- 
cally absent in the survey area. Also some 
widespread temperate species, otherwise very 
common in the deciduous oak belt throughout 
Italy, are much less abundant along the Adriatic 
side of the peninsula; examples are: Candelaria 
concolor, Candelariella reflexa, Cladonia furcata, 
Parmelia caperata, and P. subrudecta. 

Despite the scarcity of oceanic and suboceanic 
species, the survey area, however, has only a few, 
slightly subcontinental lichens which are more 
common in Adriatic than in Tyrrhenian Italy. 
Examples are: Acarospora cervina, Caloplaca 
decipiens, Parmelia acetabulum, and Parmelia 
glabra. Other more or less subcontinental spe- 
cles, very rare or absent in Tyrrhenian Italy, and 
occurring — albeit rarely — in Adriatic Italy are: 
Acarospora heppii, A. insolata, A. laqueata, 
Aspicilia desertorum, Caloplaca lobulata, Di- 
ploschistes diacapsis, Heppia solorinoides, Parme- 
lia subargentifera, Psora vallesiaca, Squamarina 
lentigera, Teloschistes contortuplicatus, Toninia 
philippaca, T. physaroides, Toninia lutosa, 
Xanthoria elegans, X. fulva, X. candelaria. Some 
of them are just bound to dry climates, which are 
common anyway in the eu-Mediterranean belt. 
The most interesting records from Adriatic 
peninsular Italy are those of the non-strictly 
Mediterranean Acarospora laqueata and Aspicilia 
desertorum, and the abundance of Teloschistes 
contortuplicatus along the eastern slopes of the 
Apennines. The climates of Adriatic penisular 
Italy are not enough humid for allowing an 
abundant presence of suboceanic lichens, but 
also not dry-continental enough as to permit the 
presence of a consistent set of truly continental 
Species. 

Absent from Adriatic peninsular Italy are 
many silicicolous species, due to the absolute 
prevalence of calcareous substrata. Three times 
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we tried in vain to visit the Monti della Laga in 
Abruzzo, the only extensive siliceous outcrops 
(sandstone) of the survey area, always dissuaded 
by an extremely bad wheather: a future explora- 
tion of this area will be likely to increase 
considerably the lichen flora of Abruzzo. 

A very peculiar phenomenon is the frequent 
occurrence of some more or less silicicolous 
species on limestone, especially at low altitudes. 
Among them are: Diploschistes actinostomus, 
Lecanora campestris, L. sulphurea, Lecidella 
asema, L. carpathica, L. stigmatea, Ochrolechia 
parella, Placopyrenium buceckii, Sarcogyne 
privigna, and Tephromela atra. This phenomenon 
is usually explained by a «superficial decalcifica- 
tion» of the calcareous rocks; however, all of the 
rock samples which we examined showed a clear 
reaction to HCl. The occurrence of silicicolous 
species on limestone in Adriatic Italy is probably a 
more complex phenomenon, where climatic 
conditions could play an important role, and 
which still awaits a more satisfactory explanation. 
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